
4 





allamaiobw. libbahy 



^ 'Tcs<akf^ 


^ U-/ “ f r“i;! 

pi^ed upo. the infernal 

cost data for analysis, planning, and control within the fim. Careful 
^ideration is giv^ to\he business setting in which cost measur^enU 
and analyses are Lide. In this respect the book U ma^gemlm nature 
An unLstanding of the debit and credit model, tyrically included 
in the first course in accounting, is presumed. After the nwessary ex- 
planation of cost data accumulation, an c^ytical rather than a me- 
Lnical-procedural approach is used wherever possible. In this second 

respect the book is managerial- . , . . 

The text discussion moves logically from the brief preliminary overview 
of cost concepts to the final extended discussion of the use of costs m 
management decision making- Specifically, the pattern is as follows: 

L An overview of cost concepts upon which cost analyses and reports 
ATO based (Chap^rs 1 and 2) 

I The development of actounting ctwts and cost systems 

a. The development of accounting costs by element of cost— material 
labor, and factory overhead (Chapters 3, 4, 5, and 6 ) 

b. Elements of cost and cost accounting systems, or models (Chapters 

7. 8. and 9) ' 

c. The philosophy and construction of standard costs, analyses of 
variances, and their use in control (Chapters 10 and 11 ) 

3. The use of costs in performance evaluation and profit planning 

a. The interrelationship of cost, volume, and profit (Chapters 12 
and 13) 
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b. The relationship of costs to intracompany pricing, return on capital 
analyses, and performance evaluation (Chapters 14 and lS) 

c. The influence of costs in profit planning, and variations from the 
profit plan (Chapter 16) 

4. The use of costs in management decision making 

a. The use of costs in pricing decisions ( Chapter 17) 

b. The role of costs in aipitaUinv^stment decisions (Chapter 1$) 

c. Disirihuticn cost analysis (Chapter 19) 

d. Costs and production decisions (Chapter 20) 

The books structure of overview, buildup of costs and their use in 
performance evaluation, profit planning, and decision making permits 
the user to go as far in the book as the objectives of the course, the level 
and interests of students, and the instructor's preferences indicate. 
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n,e user may be selective about the chapters employ^. For a pre- 
•binary one-tem cost course the professor may wuh to ut.hze Chap^rs 
rojeh 11 and then, if time permits, choose various 

10 fhrniicrh 20 Fof two one-tcrm courses the book may 

Z . Sd S— n Chap.™ I 11 ."1 .-■-"-Sh 

Fo. single one-term advanced course, such « 
or coni dllership, the professor may wish to utiU^ Chapters 1 and 2 
and then some ^ Chapters 11 through 19. During Ae past six yea» Ae 
material in these latter chapters also has executive develop- 

ment programs and has been well received by participants. 

Thls^ bMk was written to satisfy the need for a cost accounting book 
which would clearly indicate the appropriate cost data for various 
specific purposes and their role in the management of a J" 

addition, economic theories are discussed, especially m the 
in an effort to integrate them with accounting cost theories. Relevant con- 
cepts from other areas of business knowledge are introduced to stress the 
general significance of cost data. TTie limitations of cost measurement in 
its present state of development are indicated throughout the book 
We have sought to present the traditional cost data accumulation 
material in a moTe concise manner and to emphasize the managerial use 
of data with greater depth and breadth than usual. The P^^Wems and 
cases at Ae ends of chapters have been organized with sufficient flexi- 
bility to accommodate Ae needs of individual teaching situations. 

We are grateful to many persons for direct and indirect assistance, 
challenge, and encouragement. Particular gratitude is due our students 
and colleagues at our respective universities. At Stanford our apprecia- 
tion is extended to Professors R. Gene Brown. Gerald O. Wentworth, and 
Oswald Nielsen. Grateful acknowledgement is due to Mis« joy« fasten- 
berger. Mrs. Eleanor Richter, and Miss Jean Ross for their assistance. 

At New York University we thank Professors Arnold W. John.son and 
Michael Schiff. Mr. Simone M. Simone and Mr. William Coppa were most 
helpful in reviewing problems and solutions. 

We are particularly indebted for the many valuable suggestions 
received from Ae following individuals who have read all or ^rt.s ot the 
manuscript; Professors John C. Burton, Bruce McCosh. and Drs. Guido 

Carrara and Walter Schweiteer. * 

Although both authors worked in close cooperation on the entire text. 
Lyle E. Jacobsen assumed major responsibility for Chapters 2 through 11, 
and Morton Backer for Chapter 1 and Chapters 12 through 20. 

Publishers of other material which we have quoted have been very 
generous in granting permission. Material quoted from publications ot 
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1. An Introduction to Cost Accounting and Cost Concepts 1 \ 

- . accounting and financial accountiy. Ob- 

■neJSgt Kcc^g ^Tf^M«uf.chihiie “d ‘"ding Rms. ne n»- 
jectivcs of accounting- Costi expenses, and losses. 

.Primuy-co« ™«luc»^U. Variability of costs. 

Cost vanability an - Direct costing. Comparison of absoq^lion 

‘’srZi'S "«L1 « L“Tl^SLai=isii~.ia™'. 

Sb. Incremental costs. Imputed costs. Opportunity costs. Sunk costs. Sum- 
mary. 


2. The Cost Accounting Cycle SO 

Factory cost flow and cost accounts. Operating statements for a manu/actur- 
ing concern- Accounting for raW materiab. Raw materials flow and accounts. 
Perpetual and book inventories. Journal entries for raw materials. Accounting 
for goods manufactured and sold. Job-order and process cost accounting sys- 
tems. Manufacturing flow and accounBT'CCFSt of goods sold- Factory ledger. 
The cost accounting cycle illustrated. 


5 . Materials Costs— Accounting and Control 57 

Materials control. Nature of raw materials and supplies. Objectives of mate- 
rials control. Organizational responsibilities for materials control. Purchasing. 
Receivirig and inspectirm. Stores. Production departments- Establishing the 
optimum size of materiab inventory'* Accounting for materials. Elements of 
materials cost. Illustration of transportation and storage costs. Nonnalizing 
transportation, storage, and other costs related to materiab. Methods of ac- 
counting for cash discounts on materials purchased. Illustrative accounting 
entries- Materiab ac^xibition. Utilization of materials- Perpetual, periodic, 
^and physical inventories. Adpsting the Raw Materials account and stores 
^ ledger cards for physical inventory discrepancies. Methods of costing mate- 
riab used. Flow of materiab and flow of costs. Inventory costing methods 
illustrated. Pifb. Xifd. DoQar-value Ufo. Moving-average cost. End-of-month 
average cost (or weighted-average cost). Standard cost. Base stock. Manage- 
ment i[npljcati<»i$ of inventory costing methods. Illustrations of the effect of 
inventory costing cm income. Period 1. Period 2. Smoothing of inccgie. 
Changing price leveb and inventory costing metiiods. Lower of cosi'^r^f 
maricet. 
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4. Labor Costs— AccouMing and Control 92 

Caasiifying labor activIHes. Ubor administration and cortcontipl. Pewmnel 
and labor relations. Timekeeping. Payroll accounting. Cost accounting. Mo- 
tion and time study- Departmental supervision. ControUabilify and variability 
of Ubor costs. Accounting for labor corts. Ubor compensation plans. Payroll 
taxes and government reporting requirements. Accounting entritt for Ubor. 
Overtime premium and shift boniis«^ Accounting f» Ubor-reUted costs. 
Vacation, holiday, and bonus pay. Setup time- Pension costs. Idle time. Fringe 
benefits and manage ment deci sions. 

5 . Ciassification and Allocation of Factory-overhead Costs 115 

Introduction. Nature and pl ^tficatton of factory-over head costs. Classification 
by object of expendituirt DTrect and indirect factory overhead. Plant- and 
department-overbead costs. FUed and variable factory overhead. Importance 
of different clarifications of factory overhead. The accumulation of factory, 
overhead costs. Arrangement of overhead cost accounts for cost control pur* 
poses. Arrangement of overhead cost accounts for product-costing purposes. 
Compleidties in the allocation process. Accumulating direct factory-overheed 
costs. Criteria for allocating overhead. Methods for allocating overhead costs. 
Overhead distribution analysis- The effect on factory-overhead costs of changes 
in volume. Factory-overhead unit costs and volume. Effect of volume change 
upon income and cash. 

6. Predetermined Factory Overhead for Product Costing, Planning, 
and Control 145 

Predetermination of factory overhead. Reasons for predetermining factory 
overhead. The normalizing of factory overhead over time periods. The pre« 
determined factory-overhead rate. Factory -overhead allocation and appUca* 
tion. Establishing the budget level of operations. Determining the variability 
of factory-overhead costs- Establishing the factory-overhead budget. Bases 
for the predetemrined factory-overhead rate. Departmental rates- Calculation 
of the predetermined factory-overtiead rale. Application of predetermined 
factory overhead. Use of the predetermined factory-overhead rate. Service 
department billing rates. Factory -overhead rate structure and cost averaging. 
Applied factory overhead In the cost accounts. Overhead variance analysis. 
Under- or overapplied factory overhead. The budget variance. The volume 
variance. Disposition of \mder- or overa^ied factory overhead. Control of 
factory-overhnd costs. Range of activity method of setting variable budget. 
Fixed plus variable rate method of setting variable budget. The factory 
overhead control report. Difficulties encountered in controlling overhead cost. 
Internal profit measurement and the factory-ove^ead rate. 

7. Job^order Cost Accounting 184 

Type of production activity for the job-order arrangement. Job-order records. 
Cost estimates for bidding on jobs. Cost estimates incorporated into the ac- 
counts. Job cost control. Job cost and periodicity. Job-order cost illustration. 
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8. Process Cost Accounting 216 

^ Ov«vi*w of process cost secounting. Work-in-process 
Production processes. Oveivi iUustrstion. Tracing the flow 

inv«,.ory in proce» cost ^ i Tracing the flo^ ot costs 

of costs t^u^ a^^^coit of products. Process cost eom- 

0„ough tl« inventories putiJJy completed. Alternate 

pleabcs- BegumuJS en cost attachment. Process 

cglculato of The weighted-average method. Waste or 

costs and^ ^ unit cost data^Limitations to the use of umt 

Sau. PrL^^^and internal profit me^urement. 

9. ]oinU and By-product Costs 252 

. _ and by-products- The nature of manu- 

Distincbon P^^*^"** 

factunflg cffect^ioint-product cost methods on income determma- 

L'TTor.l^ dtlli. E... TH. ».,.g ™.d.d. 

10. Standcird Cost AccourUing-Setting Standards and Calculating 
Variances 274 

The nature of standard costs- Cost sundsrds. Standard and actual costs. Esti- 
mated. normal, budgeted, and standard costs. Types o( standards. Advantages 
of standard costs- Limitations to standard costs. Setting the standards. The 
standard cost card. Materials cost standards. Labor cost standards. Types of 
labor variances. Factory-overhead cost standards. Measures of capacity and 
factory-overhead standards. Setting the standard factory-overhead rate. Review 
and change of standards. CaleuUting variances- The materials price variance. 
The materials usage variance. Ubor efficiency variance. Two-vanance over- 
head analysis. Three-variarice overhead analysis. Evaluation of the three- 
v*rianc« method. FavombW vafUnce$. Chapter supplement: statistical con- 
trol charts and variance analysis. 


11. Standard Cost Accounting — Recording and Reporting 310 

The single plan. The Johnson Company. Accoimting for raw materials. Ac- 
counting for direct labor. Acco\inttng for factory overhead. Nature of the 
partial plan. The partial plan illustrated. The dual plan. Disposition of 
variances. Writing off variances against income. Allocating variances. Dis- 
position dependent upon controllability of variance. Controllability of vari- 
ances. Reporting variances. Efficiency variances. Price variances. 


12. Cost-Volume-Profit Analysis 341 

Variability of costs. Detennimog the variability of costs. Underlying assump- 
tions in the use of cost-vofume-profft data for profit planning and cost con- 
trol Presentations of cost-volume-profit data. Break-even analysis. The break- 
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13. Direct, or Variable. Costing 368 

j measurement. Period cost versus direct costs. 

Direct wttng ^ planning. Cost control and p^ormance evalua- 

M«it, of d«ct co^g. ^^“easLment under varying activity leveU, 
Hon. Decision roa ^ ^ Criticisms of direct costing. The atti- 

rh. „ «». .. d„.„ 

costing. A ^compromise epproech to direct coilmg. 
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capital emp^ Accounting performance sUndards and humnn be* 

the organisation «^'’'^*^'^"®„n.lesn.en. Actud «les. Sales trend 

a^Jiis l'a^eT^^ftelSl.'tuing.esp.nse s.andards^ Prt^uct mix sold. Profit- 
ability Profit wined or lost in comparison vnth budget- Internal (intra- 
com?.ny) transfer pricing. Intmcompany transfer pn^perfcrm.nce evalu- 
alien, and decision making. Intracompany pncuig methods. Summary. 
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436 


Asset, to be included in the capitJ-investment base. Sele^g the «p^h 
investment-base valuation. Use of «^uisition cost 

value of assets. Use of book value of assets less current llablUtie . Use of 
book value of assets less toml liabilities. NAA study of use of ca^tal-mv^t. 
ment bases. Allocation- of asset investment. The financial-leverage factor. The 
variability of capital. Variable budgeting of return on investment and analysis 
of variance. The relationship between divisional performance and Incremental 
return on investment. Summary. 


i6. Profit Planning and Analysis of Gross Profit Variation 465 

The profit plan. ProBt planning and hum^.jeUtioMr-flw' planing period. 
The sales budget- Trend analysis. Economic indicators and correlatiw analysis. 
Motivation research, Salesmen $ estimates. The Tire Company— sales budget. 
Cost of sales and factory budgets. Budgeted cost of sales and gross profit, 
rhe i^uction schedule. The materials budget. The labor budget. The vi- 
able factory overhead budget- The Tire Company— cost of sales and factory 
budgets. The selling expense budget. The Tire Company — selling expose 
budget. The advertisiog budget. The Tire Ownpany- advertising budget. 
The adBUftistrativc budget The Tire Company — administrative budget. The 
research budget. The Tire Company — research budget. The Tire Company 
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of refereoce for the more extemive coverage of the material In 
stil>M(|umt chapters* 


The cost accounting function 

Co$t occounfln® ond financial occounting , , . ^ 

Financial accouxrtine Is concereed with two fundamental obf«tives, 
namely, reporting the nature and sUtu$ of the capital inv«ted m a 
finn (balance sheet) and measuring changes in capiUl rerulting fr^ 
operating activities (income statement). The balance sheet Indic^es 
the ertent to which a firm’s management hu conserved the properties 
with which it has been entrusted. The income statement disclose the 
ertent to which these resources were gainfully employed during a 
specified period of time. The accounts maintained, the financial trawac- 
tions recorded, and the reports issued in conjunction with these objec- 
tives confonn to established principles of accounting. 

Business income is measured by matching the costs of products with 
Ae revenues derived fr«n their sale. The cost accounUnt contributes 
to the realization of this financial accounting objective by establishing 
and maintaining systems which provide product cost data which are 
used in the matching process of income determination. The cost of un- 
sold Inventories at the end of a period are carried forward on die balance 
sheet. Hence, the product cost data prepared by the cost accountant 
affect the balance sheet as well as the income statement. 

In order to accumulate product cost data, die cost accountant main- 
tains special records and accounts which in aggregate are referred to 
as a cost accounting system. The characteristics of cost accounting 
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terns differ accontog to the nature of the activihes engaged in »d 
objectives of management. Tie cost acting not md^ 

pendent of tJ.e financial accounts. Rather, it is mtepated into, and 
Lrely represents an eUboratlon of. the basic financial accounting sys- 
tern, ^gh these cost records, the cost accountot is able to eon- 
iribute to aether financUl objective, namely. ~ntrol over the resour^ 
of a firm. The cost accounting system is directly concerned wth con^l 
of inventories, plant assets, and funds expended on functional activities. 


Obiectives of cost accounting 

Cost accounting is concerned with the classification aocumuLation, con- 
tiil, and assffimfent of c^. Tlie cost aceounlanf cWes c«ts accord- 
ing to patterns of behavior, activities or processes to_^ch they rel^e. 
pr^ucM to which they attach, and o*er- categories, deprodent on the 
{ypes of measurements desired. Costs miy-Be acciimuTated by accounts, 
iob«. processes, producU. or ofher business segn«nts From these data, 
the CMt accountant calculates, reports, and analyzes the cost of perform- 
tag different functions such as the operaHon of a process, the manufac- 
ture of a product, and special projects undertaken. He abo prepares data 
which assist management to establish plans and to select between alterna- 
tive wmts of action. 

In general, costs which are collected in the accounts serve three 

..principle purposes: . 

^ L They provide cost data for income measurement and inventory 
k valuation (income statement and balance sheet). ^ 

1 ) S. They provide infonnation for management control of tiie firms 
operations and activities (control reports). 

3. They provide information for management planning and decision 
making (special analyses and studies). 

The formal cost accounting system generally provides cost data and 
reports for the realization of the 6rst two of these objectives. However, 
for management planning and decision-making purposes, these data ordi» 
narily must be reclassified, reorganized, and supplemented by other 
economic and business data from outside the formal cost 
accounting system. 


Manufacturing firms and trading firms 

Merchandise traders and distributors such as retailers and wholesalen 
purchase finished goods which require no further factory processing. 
Goods on hand at the end of an accounting period are described as 
finished goods inveniori/, or, perhaps more frequently, as merchandise 
tnvefUory. 

Manufacturing firms, on the other hand, purchase raw materials and 
convert or process them into finished goods. Raw materials which have 
not as yet been put into production are referred to as raw maieriols in- 
ventory. In the factory at any one time, such as at the end of an account- 
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TO CO*T «CO«KT.K<, *NO COST 
tag period, there may be 

tafo^hed goods, nds ‘“““P’*** AS with trad- 

the period for re^e by traders aod eimnlv as purchases. 

cost of goods monviactursd. companies, the 

Although cost accountmg « perfcnaed in g ^ing 

rpa^^^herrmw'TeS^b 'i^^^v^edT.o 

«ny does not change the shape or form of its purcha«d materials prod 
^/cost ordinarily i equivalent to purchase price. The major ^ 

ihis book will be concerned with the cost accounting function as applied 

to manufacturing concems- 


The nature of costs 

Gtnerol notura of accounting costs 

Accounting costs emerge from bona fide transactions that genemlly h^e 
legal or contractual roots. “Cost’ represents a rilcrifice of values. The 
Initial cost of an asset or services acquired is reflected by the cash or 
other values relinquished or liabilities incurred. 

In addition to the acquisition price of an asset, certain other prelimi- 
nary costs may be incurred to permit the asset to render its expected 
services. Included in this category are incoming transportation charges 
on materials and equipment and the cost of installing fixed assets. Estab- 
lished accounting principles require that these expenditures be assigned 
directly to the cost of the propei^ acquired. 

A business incurs costs for the purpose of deriving revenue. A build- 
ing, delivery truck, or salaried employee represents a service potential 
wl^h is expected to create or maintain a stream of revenue. Business 
income is based on a matching of revenue and costs. A major function 
of cost accounting is the attachment of costs to products manufactured 
and the matching of these product costs with the revenue derived from 
their sale. 

Costs, expenses, and losses 

Costs are to be distinguished from expenses and losses. “Costs’ repre- 
sent that portion of the acquisition price of goods, property, or services 
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which has been deferred or not yet utilized in connection wiA the 
S^lion of revenue. Fized assets and inventories are examples of such 

'^'SnS'are costs which have been applied against Ae rev^ue 
ofTjCticular period. Office salaries are expenses of the period in whiti 

'^sL^^e Eductions in firm equity, other ^ fromjrithi^ls 
of capital, for which no compensating value has b«n received. Destruc- 
Hon 5 a plant by tornado or fire is an example of a loss. 


Prlfnory«co$t dasslfrcotlon 

All expCTditures or accruab which influence the income sUtement may 
be treated in one of three ways: 

1. Expenditures may be “expensed," or written oB. m the period in- 
curred, Nonfaclory expenditures and accruab. i,e,. marketmg, selling, 
dbtribution, and administrative expenses, are treated by accountants in 

this manner. . « ^ 

2. Expenditures may be “capitalized" as fixed assets, deferred expen^ 

or charges, or other assets and later amortized, depreciated, or depleted 
Such charges are (a) “expensed" in the period incurred if they are not 



Pig. M Flow of .costs and expenses. 
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routed to production or (1.) ‘inventoried’ as e product d they are 
elated to Ruction rather th«. to nonfactory functions. The signing 
J JeprSS and amortisation d>«ges to inventory sets them up 

again«ass^,orcapiuli^4^ ^ 

thi cost of goods sold item on the 

" "Le duee types of expenditures and «=cruals into the 
income stetement is traced in Fig. M- 

Elements of manufacturing cost ^ r * k-^w 

Cost accounts consist of detailed accounts for the e ementt of ^t ;^ch 
comprise the cost of goods manufactured by an industrial Bto. ^ee 
general elements of manufacturing cost are usually r^«ed: direct 
mu. motertols. direct hbor. and factory overhead. Fartoo. overhead b 
also sometimes called manufacturing overhead, manufacturing expejMe, 
f«rtory expense, burden, and indirect factory costs or e.^nses, Tbe 
t«m -factory overhead' will be used throughout this book. The term 
■direct raw materials" will be abbreviated to “raw 

For product-costing purposes, the idjfctive **direct“ indic«t« the re- 
Utiortship of these cost elements to the product being produced. Direct 
miterials are raw materials which physically become a part of the 
anished product. Direct labor is the cost of the services of employees 
actually working on the product itself, rather than the cost of supervisory 
or other indirect labor which is somewhat removed from actually work- 
ing on the product. Raw materials and direct labor often are described 
as prime costs. 

Factory overhead includes all costs related to factory production 
which are not raw materiak or direct labor, Three categories of factory 
overhead may be distinguished: (1) iridirect materials, (2) indirect 
labor, and (3) general factory overhead. Examples of each category of 
factory overhead are: 

1. Indirect materiak — lubricating oik, cleaning materiak, maintenance 
and repair supplies, etc. 

2. Indirect labor- supervisors' salaries, factory clerks’ salaries, watch- 
men’s salaries, maintenance personnel salaries, etc. 

3. General factory overhead— depreciation of factory building and 
equipment, insurance on factory, rent, taxes, utilities, etc. 

The combination of direct labor and ^ctory overhead is known as 
conversion cost, or processing cost, because these are the costs of con- 
verting or processing raw materiak into finished products. 

Product versus period costs 

Business income J is derived from a matching process reflected by the 
equation 


/ * ft - 
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where R « r«vcnue 

» product costs 

■PnSucrS^arTfactory cost* which are attached to units manufac 
H Product costs ere Assigned against revenue end become expenses 
ODlfwSf product* are sold^UotU that lime, th^ aw held “ ^ve^ 
.c<^unt* andappear on the balance sheet rather than on the income 

‘‘“S' costs' or expenses are of a nonfactory nature ^^tten 

off Mch period as inoLed. n»ey include marketing. seUing, distribution. 

In general, the greater the proportion of total costs attached to pr^- 
ucts, L more precise the matching process 

comes Why thw have accounUnts traditionally sanction^ the exclu- 
"on of no^«:to,y costs from products? Several explanation, may be 

”®rNonf.Cory costs are not as readffy v^h p^oc.s « 

manufacturing costs. While it is relatively simple to 
materials used with ffnished products, it is much more difficult to iden^ 
the cost of operating a delivery truck or the tune and expense of a sales- 
man with products manufachired. 

2. The incurrence of nonfactory expenses, particularly selling, nwket- 
ing. and distribution, often takes pUce in point of time after products 
have been manufactured and inventoried. 

3. Nonfactory costs tend to remain relatively constant from period to 
period or at least do not fluctuate in amount in relation to changing 
levels of factory production. 

4. The treatment of nonfactory costs as inventoriable ^oduct costs 
would result in increased inventory values. Accounting tradidonally has 
been influenced by conservatism. This is reflected in a reluctance to 
overstate inventories on the balance sheet- 

Not all accountants are in agreement with the treatment of nonfactory 
costs as period costs or expenses, They beUeve this results in a distortion 
of income. However, suggested alternatives have gained little support. 

The development of product costs is one of the three main objectives 
of cost accounting. When product costs are known, income statements 
conform to the matching e<{«ation. as shown below: 

Revenue obuined during: the period (sales) 

Less: Produel cosU assigned sgsimt revenue (coal of sales) 

^ c. .... XXX 

Income for the period 

In the absence of cost acc-ounting. which routinely provides product 
costs. It is necessary to consider beginning and ending physical inven- 
tories to determine which product costs incurred during the period are 
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r 




asdenable aninst revenue and which are appliMble to umoM inven- 
S. In tbif^. the income statement assume* the fom. shown below: 


Revenue obuiacd duriur the period 

Beginmag inventories (physkol) - 

Add: Product coeU incurred during period 

Total product costt auignabte agaiost revenue 

Lees: Ending inveotorke (physknl) 

Product coete atiigned against revenue (coat of sales) 

Gross profit 

Less: Period costs or espenses 

Income for the period 


XXX 

XXX 

XXX 

XXX 


XXX 


XXX 

XXX 

XXX 

XXX 


Some of the merits of a cost system now become apparent. In the 
first place, taking a physical inventory is a time-consunung and expens.ve 
operation. Few businesses can afford to count and cost their ent« m- 
v^tory more frequently than once a year. Yet management requues 
cost information and income data throughout the year m order to make 


mtelllgent decisions. 

Secondly, even when a physical inventory is taken, an absence ot 
product cost data requires the use of cost estimates for pricing inven- 
tories, Companies lacking cost accounting often resort to estimating their 
closing inventories on the basis of a presumed gross profit ratio applied 
to sales, as shown below: 


A$tum€! 

Last yearns gross profit fitio 


Product 

Fetished goods 

Selling price 

on hand, uni/s 

per uni( 

A 

10,000 

$5 

B 

6.000 

4 

C 

4,000 

0 


AppUcction of CroM Profit Ratio: 


Produd 

Selling 

price 

Less: grots 
projil (40%) 

Bsiimaled 
/octory eosf 

fnrentory 

cost 

1 

A 

6$ 

$2.00 

$3.00 

$30,000 

B 

4 

1.60 

2 40 

19,200 

C 

6 

2.40 

3 60 

14,400 

Total 




$63,600 


The use of an estimated gross profit ratio for calculating the cost of 
finished goods (and work-in-process) inventories is a crude technique 
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that can lead to aericnis dlstortjoas in reported income. Actual gross profit 
can deviate from the estimate because of fluctuations in selling prices 
and costs and changes in the mix of products soW; ie., some products 
may be earning a gross profit above or below the average for the com- 
pany. 

Direct ond indirect costs 

Costs may be either direct or indirect. A "direct cost" is one which can 
be directly Identifled with a process, product, job. or other business seg- 
ment. An "indirect cost" ts one which is not traceable directly to these 
business segments. 

A cost which is direct for one segment may be indirect for another, as 
shown below: 


Cast 

Oinet to 

Indirect /o 

General corporate accounting . . . 

CompaAy 

DiviaioDS. planU. 
dapartmenU. jobs, 
and produeia 

Division mansgenent . . 

Company, division 

PlanU. departmenia, 
joba. and products 

GeDeral plant coata 

Company, division, 
plant 

Departments, jobs, 
and products 

Direct departmenlal overhead . 

Company, divisioo. 
plant, departroeot 

Joba and products 


Indirect costs become allocated costs, since they must be assigned, 
allocated, or applied to processes, products, jobs, or other business seg- 
ments. The allocation of indirect costs involves the use of a base, or in- 
dex. which reflects the manner in which the indirect cost is presumed to 
be utilized by these difierent segments. For example, plant depreciation 
may be allocated to departments within the plant on the basis of space 
occupied. 

Since the selection of a particular base for allocating cosb is to a large 
extent judgmental, the greater the proportion of total costs that can be 
classified as direct, the more precise the costing becomes. From a control 
standpoint, those costs which are directly chargeable to a segment also 
generally are controllable by the manager of the segment, 

Exhibit 1-1 shows how costs which are direct in relation to one seg- 
ment of a factory become indirect in relation to another. In the illustra- 
tion, it is assumed that the factory consists of two producing departments 
and a single service department. In large factories, there may be many 
producing and service departments, depending on the functions per- 
form^ and the organization structure of the plant. Products are manu- 
factured in producing departments. Service departments render service 
to the producing departments. They may include such activities as a 
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Exhibit I'i 


Direct cofU: 

Raw iBBUriik 

Direct labor 

Factory overhead: 

Indirtot labor 

Sapi^Mi 

Deprecialioo— oachinery 

Total direct eofta 

Indirect .cortej ^ 

fVtory overhead (allocated): 

Plant deprcciitioa. ioewaftee. Uxee, 

etc 

Buildioff maioteoance 

UtflWea 

Admiiuetratbe aervicaa 

Allocated eerrke deportaeot 

Total coat of prodocuif departflMDta. 


Pndtumt 

Proiaeing 

Seniet 

Dipt. X 

Dtpi. Y 

Dtpi- Z 

$s.ooo 

13.000 

, -0- 

3.000 


-0- 

soo 

600 

$ 800 

000 

1,400 

700 


200 

100 

19.700 

19.200 

11.600 

1 

250 

310 

90 

80 

100 

2S 

ISO 

190 

$0 

1,620 


205 

800 


$2,000 

812,600 







Direct coata: 


Indirect coaU: 
Fact^ ovarbaad. 


Total job coata I7i600 


Mi 

Je6l 

$1,800 

11.200 

2,400 

1.600 

3,600 

2.400 

$7,600 

$5,200 


nuebioe shop, power plant, cost accountuig department, or building 
services. 

In Exhibit 14, it will be noted that raw materials and direct labor 
and certain of the factory^overhead costs are direct charges to the three 
departments and that ot^r overhead costs are indirect and allocated to 
these departments. The service department costs, consisting of both di- 
rect and indirect charges, are allocated to, and become indirect costs 
of, the producing departments. 

During the period, it is assumed that two jobs were worked on in 
Producing Department Y. The total d^artmental cost is assigned to 
these jobs. Raw Oiatnials and direct labor can be directly identified 
with jobs and become direct job charges. Factory overhead, on the 
other hand, consisb of indirect j^ costs and must be assigned or applied 
to jobs. It will be noted that in Department Y the total overhead ( $6,0(X)) 
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amounts to 150 percent of the direct labor ($4,000). This overhead rate 
is used to apply the total departmental overhead to the diflereot jobs 
worked on. In the case of job 1. this results m an overhead applicatfon of 
$3,600 (150* X $2,400). 

Unit product costs , 

Normally the unit cost of a manufactured product is derived by cost 
accountants through an averaging process. Uis average unit cost « cd* 
cuUted by dividing the totol costs incurred during a specified penod by 
the number units produced. Iliis is illustrated for product X in 

Exhibit 1-2. 

In Exhibit 1-2, $93 is called either the average total product cost per 
unit, the averaged manufacturing cost per unit, or simply average total 
unit cost. Because unit costs ordinarily are averages, the term “average’ 
is dropped in common usage. Thus, material cost per unit is $29, and 
direct-labor cost per unit amounts to $34. 

Unit costs discussed here are in terms of product or output units. 
Unit costs also may be expressed in terms of input units such as material 
costs per unit of material (pound, ton, piece, etc.), labor cost per hour, 
or factory cost per hour. 

£sM6it 

PRODUCT X 
CaicukUoQ of Unit Colt 
For Week Ended March 24 
Unite Produced: 1.000 



Total easts inewred 

Cost 

Raw materiab: 



Item a 

$ 6.000 

1 8 

Item b 

21.000 

21 

Total 

129.000 

$29 

Direct labor: 

1 


Operation 1 

120.000 

$20 

Operattoo 2 

14.000 

14 

ToUl 

$$4,000 

$34 

Factory overhead: 



Indirect labor 

612,000 

112 

Supplies 

8.000 

8 

Depreciation 

6.000 

6 

Insurance 

1.000 

1 

Taxes 

1.000 

1 

Umitiea 

2.000 

2 

Total 

$30,000 

$30 

Total costa 

$93,000 

$93 



1 
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referred to »s 'H'.®* bro»d types of fixed costs n«y 

These «e the costs of , compartys 

ties! Th^i^^StthTSsting capacity to produw and seU goods. 
Depreciation and a mortizatio n are fixed costs in this c^®S0'7- . 

S. Operating fixedlSTThese fixed costs are needed to op«. « 
c-ompany-s facilities. Insurance, taxes, supervision (when fixed) are 

examples of this type of fixed coat. » * j 

3. Programmed^ed cosU. These are fixed costs, not .^ectly relied 
to facilities and their operation, to which management has committeO 
the company. Research and advertising are examples of costs of thU 


t. 


l] 







^ A third category of ciwts is partUlly fixed and parfUUy variable and is 
referred to aa semivarkil>U costs, or semifixed costs. Semivariable costs 
have different patterns of behavior- Some^nd to remain consUnt in 
total amount for ranges of output and then increase or decrease as an- 
other range is reached. A singk supervisor may be required for from 
1 to 20 workers, whereas two are required for from 21 to 40 workers. 
Other semi variable costs Ig^d to increase in total amount in a curvilinear 
fashion with rises in output- Electricity tends to increase but at a declin- 
ing rate, whereas repairs often rise at an increasing rate, as production 
is inaeased. 


The distinction between fixed, variable, and semivariable costs is not 
always dependent on the natural characteristics of the costs. Manage- 
ment decisions affect the distinction. For example, if company policy 
is opposed to discharging supervisors, this becomes a fixed cost, The dis- 
tinction also depends on the nature of the company's activities. In some 
highly automated companies even direct labor might be regarded as a 
fixed cost by management. 

In accounting, the general behavior of total and unit fixed and variable 
factory costs, with changes in output, is as shown in Exhibit 1-3, Semi- 
variable costs have been excluded, since in practice accountants gen- 
erally classify semivariable costs as either fixed or variable, depending 
on their predominant characteristic. 

The same data are presented graphically in Figs. 1-2 and 1-3. In Fig. 
1-2, it will be noted that total fixed factory costs remain constant regard- 
less of the number of units produced, Total variable costs increase in 
linear fashion, i.e., in direct proportion to changes in output The line 
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EMhibit i^s 

Ctmi Behavior in Aoo»aAtiD^ 


(tn total and unit coats) 


UniU 

Total 

Total 

wiabU 

TM 

i ^ 

Aserg^ 
/bed soft 

AtetOQt 

cviable 

Amto^ 
Mai toil 

produced 

^sedcotit 

tO*tM 

ow 

ptr und 

vVv8 

ptf und 

per und 

1 

ISOO 

1 200 

1 700 

$500 

$200 

$700 

2 

500 

400 

900 

250 

200 

4S0 

3 

500 

600 

1,100 

167 

200 

367 

4 

500 

eoo 

1,300 

125 

200 

325 

5 

500 

1^000 

1,500 

100 

200 

300 

6 

500 

1,200 

1.700 

83 

200 

283 

7 

500 

1,400 

1,900 

71 

200 

271 

6 

500 

1.600 

2,100 

63 

200 

268 

9 

SCO 

1,800 

2.300 

56 

200 

256 

10 

500 

2,000 

2,500 

SO 

200 

250 

1 


CatH (doHon) 



Total cokti 


Tetol vorieblo co»K 


Total F*iid cotti 


Fig. 1-2 Cost behavior in accounting (in tenns of total costs). 
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Cetft (Rollon) 



FJg. 1-3 Coft behuvior in accounting {in terms of unit costs), 

for total costs starts at the amouot of the fixed costs ($500) at the start-up 
point, i.e., 0 production, since even if the plant is shut down temporarily, 
the fixed costs will continue. The rate at which the total*cost curve rises 
is equal to the variable cost rote per unit of output ( $200 ) . 

In Fig. 1-3. it will be seen that the line for variable unit costs is con- 
stant 8 i 5 the line for fixed unit costs declines, more sharply at low levels 
of output, where the effect of added units on fixed costs is greatest, and 
less so at high levels. The total cost per unit also shows a sharp decline 
at lower levels because of the infiuence of fixed costs. 

A knowledge of the variability of costs is essential, not only to cost 
accountants, but to all business executives, It is of the essence in profit 


Exhibit 1^4 


Cosl-Volume-Profit Relaliooships 


Sales 

IIOO.OOO 


9140,000 

$160,000 

Coats: 

Variable 


1 7$.000 

$ 84.000 

$ 96.000 

Fixed 


20.000 

20,000 

20.000 

Semivariable 


24,000 

27,000 

29.000 

Toial 

$102,000 

$116,000 

$131,000 

$145,000 

Profit or (loss) 

1 (2.000) 


1 9.000 

1 15.000 
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planning, cost control, and decision making. A simple illustration of the 
relationship between costs, volume, and profit appears in Exhibit It 
will be noted that as volume rises, profits increase, but at an increasing 
rate. TTiis not only emphasizes the importance of operating at a high 
level of facility utilization but also suggests that it may be possible, 
under certain circumstances, to decrease prices and, by increasing the 
number of units soM, raise profiU. 


Cost variability and marginal costs in economics 



$ t 


In Exhibit 1-5, the daU appearing in Exhibit 1-3 has been recast to 
conform to an economist’s version of cost behavior. A comparison be- 
tween these two exhibits discloses two basic differences: 

I. In accounting (Exhibit 1-3), variable costs are regarded as being 
perfectly variable; l.e.. they increase or decrease with changes in output 
at a constant rate. In economics (Exhibit 1-5), increases or decreases in 
variable costs axe viewed as taking place at a changing rote. As a conse- 
quence, in economics the average variable cost per unit, which is con- 
stant in accounting, also changes- In Fig. 1-4, as output rises, average 
variable cost per unit at first declines, then levels off, and finally rises. 
The decline in variable cost per unit, which ukes place at low activity 
levels, results from increased efficiency; e.g., labor production per hour 
rises because of a learning experience. The rise in variable cost per unit 
takes place at very high levels of operation, when the point of diminish- 
ing returns Is reached. At this point, bottlenecks occur, too many workers 
are crowded into the existing space, facilities are used excessively, etc. 



Exhibit i-4 


Coet Behavior in Economics 
(In total, unit, and marginal costa) 



Vnit$ 

prcduetd 

Total ' 

Jfitd 1 

cosh ^ 

Total 

wiabie 

eotU 

1 

Total 

costs 

fistd 

cost 

per unit 

Avsfo^ 

variable 

cost 

per unit 

Aeerage 

total 

east 

per unit 

Mdr- 

costs 

w ^ 

f 

1 

SSOO 

$ 200 

$ 700 

ISOO 

1200 

1700 

19 


2 

SOO 

360 

860 

250 

160 

430 

Ml 

X 

3 

300 

SIO 

1.010 

167 

170 

33? 

Mi 

J 

4 

SOO 

650 

I.ISO 

1^ 

162 

267 

WM 


S 

SOO 

780 

1.280 

100 

156 

2S6 

130 

(> 

6 

SOO 

923 

1,4^ 

33 

1$4 

237 

14S 


7 

SOO 

i.oas 

1,585 

71 

155 

226 

160 


8 

SOO 

1.265 

1,765 

63 

156 

221 

180 

. V 

9 

SOO 

1.495 

1.995 

56 

166 

222 

230 


10 

$00 

1.795 

2,295 

J 

so 

160 

230 

300 
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The difierent treatment busi- 

the vaJidity of the „ yl levels, the accountant 

"'■‘jLTiK.r a- 

„e average '“"T" InLLe in total costs 

rS .r.h“3ir. --. - ■'»'•" “■ 

point at which iwgj^l ^rional ’ul« « equal to marginal cost. A 

The iJgll cost cive rises sooner and at a higher r«e of oc^l™ 

rtan the%verage variable cost per unit. This occurs because the i^rve 

L average varUble unit cost is cumulative and is affected by 

It will be remembered that from an accounting standpoint, the cum 

for average total cost per unit never rises (Fig. 1-3). 

ing to economic theory, the curve-for average 

upward at very high levels of output, as illustrated in Fig. 1-4. This is 


Cotti 



Fig. 1-4 Cost behavior in economics (in terms of unit and 
marginal costs). 
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caiued by rWng margfiui costs ofeetting *e effect of the decline in fixed 

costs per unit , , , . - 

The marginal cost cwicept of the economist has had an influence on 

the managerial cost accountant Although accountanb normally do not 
attempt to isolate the cost of a single additional unit, in providing data 
for managerial decisions they are concerned with added, or incremental. 

costs. 


Alternative costing methods 

Absorption costing or full costing 

Under traditional cost accounting, all factory costs are included in the 
cost of a product for inventory costing puiposes, and all nonfactory costs 
are excluded. Thb method of costing is referred to as absorption costing, 
or fuU costing. The primaiy distinction in absorption costing is between 
product and period costs, i.e., factory and nonfactory costs. 

/ Direct costing 

/ During recent yenrs, an alternative costing method called direct costing 
I has been receiving growing support. Under duect costing only variable 
I factory costs are assigned to prwIucU manufactured- TTie principle cost 
1 distinction under direct costing is between 6xed and variable costs. 
\ According to the underlying rationale of direct costing, variable factory 
\ costs are the only costs directly incurred in the manufacture of a product. 
\ Fixed costs represent capacity which exists regardless of whether prod- 
\ ucts are manufactured- 

Comp orison of absorption costing ond direct costing 
The amount and presentation of reported income varies under the two 
costing methods. This may be illustrated by assuming that the Sawbuck 
Company, which commenced business on January 1, 1963. and manufac> 
tured a single product, had the following operating data at the end of 
the year: 


Product coat per unit: 

Materiaia 110 

Direct labor IS 

Variable factory overhead S 

Fixed factwy overhead 

Total factory cost per unit ^ 

Prodttction ... 6.000 UDiU 

Sales 5.OD0 units 

SelEin^ l^jce per unit $?S 

Variable seliiag and adminiatrotive expensea $17,000 

Fixed selling and administrative expenses ... . $40,000 
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EMhlUt I-f 

the 8 AWBUCK COMPANY 
Alumave loeo®* 

For tht Ye« Ended December 31 . 19 « 


Under abecrpUen eaelint: 

Sebe (S.000 @ $7S) • 

Lm: Ci»t of mI** (S.W# @ 


GroM pro 6 t 

Um: SeUiaf twl timUtkintiy* expeow 




rL..ing loventory ( 1 . 0 « unite & I 5 S) b $ 55 . 0 «. 
Dnder direct eaelint! 

We. ( 5,000 @ ITS) 

Lett; Varieble eoete: 

Feelory ( 5,000 @ 130 ) 

Sellios iod Adffiinktrttm 

ToUl vatiaUa eoftA 

Coatxibutioo to fixed c«tt iftd 
Un: Tixed OMii: 

Factory ( 6.000 @ BS) USO-^ 

Sellioc And idminktfAlive dfi.OOq 

ToUl fixed eMU 

Income 

OoAio# InyenUcy d.W nniu @ $ 30 ) U $ 30 , 000 . 


I37S.OOO 

ys.ooo 
$ 100,000 
dStOOO 
I $ 5,000 


$ 375,000 

$ 150,000 

17,000 

$ 107.000 

$ 208,000 


198.000 
$ 10.000 


Id Ejihiblt 14. period income is reported under the two methods. It 
will be observed ihet both the form of the income statement and the 
amount of reported income varies. Tlie difference in income is due to 
die inclusion or ewilusion of fixed factory overhead in the closing (also 
opening) inventories of finished goods ( and work in process ). 

Under direct costing, variable costs are deducted from sales. Smee 
variable costs are costs which ncffmally would not be incurred if items 
are not produced, the percentage relationship between variable costs 
and sales reveab the cash mcome per dollar of sales to be derived from 
additional units sold. This represents important information to manage- 
ment ID planning and decision making. 

There are many ramifications to the controversy regarding the use 
of absorption or direct costing. They will be discussed at length in 
Chapter 13. 


Cost control 


Cost control is an important derivative of cost accounting. Modem busi- 
ness management not only must plan for the future but also must con- 
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suntly scmdriM the results of operations, so that, wherever possible, 
out-of-conffSTsituations can be attacked and elumnated. 


Choroeteristies of good cost control 

Effective cost control is characterized by the following; 

J. Delineation of centers of responsibility. A “cost cenW represents 
a relatively homogeneous activity for which a clear definition ^ au- 
thority erists. Overlapping operations and overlapping responsibilities 
destroy the very essence of cost control. 

2. Delegation of authority. Efforts to achiev e cost control are apt to 
colUpse if individuals charged with responsibility are denied the author- 
ity to discharge these responsibilities. 

3. Cost standards. Cost control presumes the existence of reasonable 
criteria for measuring performance. These cost standards should be at- 
tainable under normal, efficient operating conditions. The individual 
whose performance is being measured should participate in the settmg 


of the standftKb. 

4. Relevance of controllable costs. Not all costs are controllable, and 
different costs are controllable at different levels of management. Flue- 
tuations in supply prices may be beyond the discretion of management. 
A departmental supervisor may exercise little or no influence over the 
setting of plant labor rates, whereas plant management exercises much 
wider control over such costs. Only those costs which are controllable 
directly by an Individual are relevant in an evaluation of his perform- 


ance. 

5. Cost reporting. Effective cost control requires timely and meaning- 
ful cost reports. These reports should contain a comparison between the 
standard and actual results. 

6. Cost reduction. Cost control reaches ib highest level of sophistica- 
tion when a formal plan exists for eliminating unfavorable deviations 
from cost standards. 


Cost standards 

For control purposes, it is desirable to compare total actual costs in- 
curred during a particular period with any of or all the following: 

/. Budgeted total costs 

2. Standard total costs 

3. Actual total costs of prior periods 

4. Actual unit costs of other departments or plants 

"Budgeted costs" are estimates of what It is thought the costs tw/i be. 
"Standard costs’* are measures of what it is thought the costs sAoufd be. 
"Actual costs” depict what the costs tcere. 

Example of o cost report 

Different kinds of cost rtpAts may be prepared. A cost report mi^t 
compare actual and budgeted research or advertising expenditures, or 
actual versus estimated cost of a special project. A control report mi^t 
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Exhibit 1-7 


Mat«ritla 

Direct Ubor 

Variable overbcad: 
lodirect labor . . 

Supplies 

R«p«b« 

D^cctive gooda 


1 

i 

ThiM 

yopt 

fkismonih 

to doit 

Budgd 

Adapt 

Ba^9d 

1 


1 l.SOO 

6 1.360 


$ 2.996 

5.600 

6.100 


12.174 

2,900 

3.070 

6.000 

7,100 

800 

1.S00 

2.200 

4.000 

tmm 

2.S80 

5,300 

3.944 

500 



1.900 

614.100 

$15,400 

$29,100 

$32,114 


Lasiytor 

U> do/e 


Badgti 


I 3.C00 
10,400 

5.700 
1.200 
4, $00 
l.OOO 


$26,100 


Aeiual 


3.120 

0.300 

8.460 

1.100 

4.600 

1.100 


624.700 


.ml production Mnigers. Addition.1 information, othw tUn 

which might be reported includes the physical quantity 

duced and the number of direct and indirect laborers and the hours 

information for a control report may be obtained 
accounting system. One type of control r^rt appe« in Exhibit 1-7. 
The daU presented reBecls the wilivities of a particular department for 
a specified period of time. %Vhen the report indicates that some ccat 
iterm^ out of control, corrective action is taken. The cost reports for 
two or more departments may be combined to report costs for an entire 
plant. In a multiplant firm, the cost reports for the various factories tor 
which an executive in charge of producHon is responsible also may be 
combined. This reporting of accounHng costs by responsibjlity is often 
referred to as reiponsibiliUj accountinf^. The organization structure ol 
each company greatly mSuences the arrangement of cost accounts and 
the control repc^ prepared. 


Costs for decision rrwittng 

Management decisions involve a selection between alternative courses 
of action. Costs play a very prominent role in decision making. When 
quantitative values can be attached to alternatives, management is pro* 
vided with an indication of the most economically desirable choice. ITiis 
may not necessarily represent the final decision, since nonquantitative 
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factors, e.g.. prestige, status in tbe todustiy. relations with labor, also 
may influence the decision- 

■^e costs relevant to a particular decision may be accounting costs, 
modified accounting costs, or costs external to the cost accounting sys- 
tem Aldiough each decision requires a diflerent array of costs certain 
generalisatiMis may be made regarding the relevancy of costs for deci- 
siOD making. 


DecUlons per se are concerned with the future. While historical costs 
generaUy provide a basis for cost prediction, only corts that are expected 
io be inched during the anticipated life of a proposal are relevant 
Predicting future cosU is fraught with uncertainty, particularly when 
the cost predictions extend well into the future as in capital-investment 
decisions Unfortunately, it is very difficult to establish guidelines for 
peering toto the future. Reference may be made to past cost trends. 
However, consideration also must be given to the possibility of changing 
relationships in the future. 


fncremonfol costs 

Incremental costs'^ are added costs. They are costs which would not be 
incurred if a particular project is not undertaken. They are thus avoids 
able costs. IncremenUl costs also may be regarded as the difference in 
total costs resulting from a contemplated change. In this sense, incre- 
mental co s t s may be referred to as differential costs. Although variable 
costs generally are incremental, incremental costs also may include fixed 
costs. For example, a r«w proposal may involve some expenditures of a 
fixed nature. 

In appraising the desirability of a change, incremental costs may be 
compared with incremental revenue, i.e., added revenue resulting from 
the change. The difference may be called incremental, differential, or 
morginof income. In accounting, the term "marginal income" thus has a 


^Aibir /-I 

iUusUttUon of focremeotal locome 



HauUt ef 
preunt 
operaliorxt 

SepetUd operating 
rtiulU based on 
a price decrease 

Incremental 
reeenue. ccets, 
and income 

Sales 

Less: Variable costa 

1100,000 

60,000 

$140,000 

84,000 

$40,000 

24,000 

CoDtribotion margin . . . 
Leas: Fixed costa . . 

$ SO, 000 
20,000 

$ !>6.000 
20.000 

$16,000 

-0“ 

Income 

$ 20.000 
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som^hat 

to the income from tne saie « « 6 

iUustrates the concept of Incremental income. 

5;,'^ -r- “r -ri *yr *z 

,« »p.«i . . — 

vestment of $10,000 and projett 6 one of $8,0W, Both "® , 

pected to earn $12,000 in incremental income. Obviously, these 
Le not equally desirable, since project B require a smaller ‘"''estowt. 
If the value of money has been established by the firm, then the Mst of 
the funds tied up in an investment, i.e., interest on capital, can be m- 
eluded directly as a project cost. 


Opportunity costs ^ , , 

An “opportunity cost” Is a cost resulting from an alternative which has 
been forsaken Assume that a company has space available m a 
depreciated building which it owns. The space can be rented tor »2,OW 
per annum. The company is considering the utilizatiOT of this space in 
connection with an expansion of one of its product lines. In evaluating 
the desirability of the project, a charge for space should be included at 
12.000 (opportunity cost) despite the fact that the building is fuily 
depreciated. 

Sunk costs 

A “sunk cost" is one for which the expenditure has taken place in the 
past and which will not be affected by a particular decision under con- 
sideration. A sunk cost may be compared with an out-of-pocket cost (also 
incremental cost), which requires an additional outlay of cash. 

Suppose that a replacement is being considered for a machine which 
originally cost $10,000 and has an accumulated allowance for deprecia- 
tion of $5,000. If the machine were scrapped and replaced, an account- 
ing loss of $5,000 would be sustained. It would seem that this loss should 
be included as a charge against the replacement under consideration. 
Actually, apart from tax considerations, die undepreciated book balance 
of the existing asset is a sunk cost and entirely irrelevant. Only a com- 
parison of the effect on income of the two machines and the return on 
the additional capital investment are pertinent. 
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Summary 


Coste provide a basis for measuring income, for profit planning, for cot- 
trol and for dedsion making. However, differ^it costs are required for 
theie different objectives- In this regard, the Committee on Cost 
cepts and SUndards of the American Accounting Association in 1»5 

stated: 

Id somewhat comprehensive terms, the puipo^ asped of co^ means 
that because managerial objectives vary 

ing from over-all activities to a multitude of minor activiliee) and in the 
nature of the management function being performed (ranging from 
planning to control), the value releases to be included b anv co« report 
vaw with the situation of the firm as well as the specific ob)^es 
of management. In a broad sense, this recogni^ that the cost of any- 
thing wiu depend upon the purpose for determining cost. 


Problems and cases 


1-1 


1-2 

1-3 

1-4 

1-5 

1-6 


1-7 


Aceounrfag income. Whit is accounting income? What Is the relationship be- 
tween accounting income and cost accounting? Can income be determined 
in the absence of cost accounUng? What limitations are there to thU pro- 
cedure^ 

Monetary ^uctuaiions. Does the changing value of the dollar have significance 
to the cost accountant? 

£conomtrts' end oecouniants* view of costs. How does an accountant’s view 
of costs differ from that of an economist? tender what circumstances should 
the costs used for financial accounting purposes be modified? 

Marshal income. What ts meant by marginal incMne analysis? What influence 
has this had on cost accounting? 

Ffoduct costing How does a <x»st accountant compute the cost of a product 
manufactured? What are some of the difficulties encountered? 


Co^ tariahiOty. Distinguish :unong variable, fixed, nnd semi variable costs. 
Why is this distinction important? 

Coet variability, indicate which of the following costs nonnally would be fixed, 
variable, and semivahaUe. Can you think of any circumstances when any of 
these costs might be in a category different from the one specified by you? 


Raw materiab used 
Depredation 
Supervision 
Supplies 


Repairs 
Direct labor 
Taxes 
Machmery 
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1-8 

1-9 

1-10 

1-11 

1-12 

1-13 

1-14 

1-15 


1-16 


r ^-r .r« =.c”«,o >. ^o...- 

r::':: « --r - - - * “-• 

under ebsoTrtion «.d direct eorting? 

Wh., o — b, .cp—y '™" 

ore Its prerequisiW? 

cert., ^peneee. end !«.«- Dls^guish «»ong exp«>ses, »d lots* • 

Give an mmpl« 0^ 

FW «,fr. Whet ere the .hr« Cegorie. of fixed cortx? Give .n ex.n^ple of 
each type o^ fixed cost. 

Coff ttnmnotogy. Give en example for each category iisledt 

1. A fixed direct departmental cost — 

2. A co« allocated to a producing department 

3 . Ait indirect material 

4. A direct material 

5. A loss — 

S, A variable period cost — 

7. A semi variable cost - 

S. A fixed period cost , 

9. A cost which is direct to a producing department but indirect to products 

or jobs 

10. An indirect labor cost which is a direct department cost 

U. An imputed cost 

IS. Prime cost 

13. An indirect labor cost which is indirect to a producing department 

14. An opportunity cost 

15. A sunk cost 


Cost ierminolofff. Insert In column 1 the number of the description in column 
2 which best matches the item in column 1. 


Column I 

Total variable costs 

Unit variable cost (as viewed 
by accountants) 

Unit vaiiable cost (as viewed 
by economists) 

Actual costs 


Column 2 

1. Point at which variable 
cost per unit rises 

2. Remains constant per unit 

3. Costs not assigned to 
products 

4. Increases in total propor* 
tkma) to output 
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Column 1 {continued) 
Tott) fixed costs 


Budgeted cost 
Fixed cost per unit 


Merginal cost (in ecwmics) 


Overhead rate 


Standard costs 
Labor and overhead 
Incremental cost 
Intersecttoi of marginal cost 
and marginal revenue 
Period costs 

Point of diminishing return 


Column 2 (continued) 

5. Decreases with rises in 
output but at a declining 
rate 

B. Point of profit maximiaB- 
tion 

I. Used to apply factory 
oveHiead to products or 
jobs 

8. What costs are expected 
to be 

9. At first declines, levels off, 
and then rises, as output 
increases 

10. Incurred costs 

II. Remains constant in total 

12. Cost of conversion 

13. Added cost of a new 
profect 

14. Cost of an added unit 

15. What costs should be 


Cost teminology. Imttuctione: You arc to match each of the nine numbered 
items with the one term listed b^ (A through P) which most spedficaUy 
identifies the cost concept bdicaled parenthetically* 

Caution: An item of cost may be classified in several ways, depending on 
the purpose of the classification. F« example, the comrolssioTis on sales of a 
proposed new product Kne ml^t be classified as direct, variable, and ma^ 
ginal, among other categories. However, if such costs are being considered 
specifically as to the amount of cash outlay required in making a decision con» 
ceming adoption of the new line, the commissions are m»t-of-pocket costs. 
That would be the answer most appropriate to the context. 

On your answer sheet list the n\iinbers 1 through 9. Indicate your choice of 
answer for each item by printing beside the item numbers the capital letter 


which Identifies the tenn you select. 


Tenn 

A. Controllable costs 

B. Direct costs 

C. Estimated costs 
D Fixed costs 

E. Historical cost 

F. Imputed costs 

G. Differential cost 

H. Indirect costs 


I. Opportunity costs 
). Origual cost 

K. Oulof'podset costs 

L. Prime costs 

M. Replacement costs 

N. Standard costs 

O. Sunk costs 

P. Variable costs 


Items: 

1. The management of a corporation is considering replacing a marine which 
is operating satisfactorily with a more efficient new model. DepredaUon 
on the cost of the existing machine is omitted from the data used in judg* 
ing the proposal, because it has little or no significance with respect to such 
decision. (The omitted cost.) 

2. In public utility accounting, regulatory bodies require that assets be 
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shared facilities and services.) . . ™ of its warehouses and 

4. A company declmed an offer to ensure 

elected to use the warebow for ^ ^ the monthly 

anintemipted production. Storage ^ h« ^n chargea 

amount of the renul offered. (T^ia costs from its valuation of 

'■ Lr:s-S^rptr4 

Cnal cost involved for the volun« level it propoaes, (The increase 

7. rfirTiclodes in the cost of a fixed asset « "in.e,^.- 'Jerge b.«d on 
(he firm’s own funds invested In the asset. The firm stat« that the charg 
was intended to obtain a cost compar^le with the ^ 

borro^ved to finance the acquisitiof.. (The term which describes such inter 

8 T^e'“di?^" production cost of a unit includes those portions of facto^ 
overhead, lab^. and materials which are obviously traceable directly to 
the unit. (The term used to specify the Ust two of the components named. ) 

9. Calling upon the special facilities of the production, planning pe«onriel, 
and olher departments, a firm estimated its future unit cost of p^uction 
and used this cost (enalyaed by cost elements) in its accounts. (The term 
used Ko specify ihls predetermined cort.) 

fAlCPA adaoted) 


18 analysis 


Unils 

TM 

rerenue 

ill 

TM i 

ear uMe 
ofsU 

ToUtl 

<0S(t 

Aierope 

corf 

pef unU 

Mar‘ 

ginal 

rettnue 

War- 

yinal 

coi( 

War- 

pmaf 

income 

0 

-0- 

$10,000 

-0- 






1 

IIO.OOO 

10.000 







2 

19,400 

10,000 

11,500 






3 

28.000 

10.000 

16.700 




1 1 


\ 

36,000 

10.000 

21.700 






3 

43.000 

10.000 

26.700 






6 

48.000 

10,000 

31.900 






7 

$2,000 

10,000 

37,400 







Rsquised: 

1. Complete the foregoing schedule. 

2. At approximately what level of sales is the break>even point? 
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3 At «hat point is ft uneconomiol to proauce «d s^ an addtttonal unit? 
4. What as^ptions are implidl ft. this schedule that are not generally 
adhered to in accounting piictteo? 

7 70 Effect of production leoels on corta- The Fertile Fann ^^y manufactui® 
j J 9 ^ particular period the foUowng costs 

were Inclined: 


J.20 


Varied* 

Raw materials 

Direct labor 

Factory suppUe* 

Delivery expenaee . 

SaleameD'e conraiarioos 


$3.00 per bag 
$ 2,00 per bag 
$ ,$0 per bag 
$ .1$ per bag 
$ .7S per bag 


Fixed: 

Depredation— plent and machinery 

Plant eupervirion 

Plant manager 

Plant taxes and Insurance 

SeUing and admiiustralive experues 


$ 8,000 

$3,000 

$ 10,000 

$ 2,000 

$ 8,000 


No Inventories were on band at the beginning of the period, but 1,^ ba^ 
of Agro were on hand at the close of the period. The sellmg price of Agro is 

t9.50 per bag. 


Ra^irad: 

X. What would the company's income and aiding invaitiwy bo if: 

a. 10.000 units had been produced? 

b, 12,000 units had been produced? 

0 . 14,000 units had been produced? 

2. a. Why do the total unit factory costs in U*). Ub), and (Ic) vary? 

b. Do you agree that lha inventory cost should properly be higher In (la) 
than in (lb) and (Ic)? 

c. If you do not agree, can you suggest a way for avoiding this condition? 

Cost ooriahilUy end Tnona^emsni decisions. A company's annual income state* 
ment was as follows: 


Sales (10.000 uniU % $10) $100.000 


CoeU: 

Materials ueed $ 30.000 

Direct labor 20,000 

Depredation — plant and machinery 8,000 

Factory supplies $.000 

Supervision. 3,000 

Plant manager 10,000 

Taxes and insurance 2,000 

Depredation— delivery equipment 2,000 

Gas, oil, and repairs of delivery equipmenl ... 1,300 

SalesmeD's commisaions 7i500 

ToUlcoeU $ 00.000 

Pro6t $ 10.000 
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1-21 


1-22 


Miteials used. sluiiig coZiissions 

deliveiy cquipiwot vwy wiA ^ ^ jj reduced 10 percent 

^ facaitieT^e ^ulred. Shouid the 

price be reduced? u a 

Relevcnt corte m u«»ks He commutes to work 5 days a 

ruHAS from New York 

K’ar.i 

’;^rr ’Jf -.t; 1*^ 

driving to work as foDows: 

D.p,«i.tio» rf«r (P-rtio" •PP^'>^ 

Bridge tolls 

Parkifif 

Gas ifld 

Tires aod raiscellaneoua 

Total 

Should CUrk •««?« &« •’Sff 

C«l bthMict. In Ih. graph, line oh r«pr«ents iho »J« of the Oxford Com- 
posy; all other Utms are cost lines. 


$SD 

10 

15 

32 

_12 

$90 



Reijuired: 

L line edit 
2. line cf is 
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i-23 


3. Lioe ae Is — 

4. line jk is — 

5. Curve H ii— 

6. Area aeh 

7. Area ocde is 


8 . 

8 . 

10 . 

11 . 


12 . 

13. 


Area dcg is 

Area bgd 

Draw! dotted line mn wouW indicate what happens if fixed costs 
are increased. Label the point at which line mn crosses line ah as point 0. 

Point 0 is the new 

What is the significance of point O in relation to point g? 


Total unit product cost and income determination. The Arcadia Manufacturing 
Company has a single process. Operating data for the months of January and 
Febraary were as shovm below. All units manufactured during a month were 
sold at $10 each. 



Jan.- 

Feb. 

Total proccaaing coeU 

$18,200 

$18,200 

Unite completed 

2,000 


Unite in ^cceee beginiunf of month 

-0- 

-0- 

Unite in process end of month {[i finished) 

-0- 


Selling end adminietntive expenses 

$6,500 

$4,500 


The following income statements were prepared by the accounting depart- 
ment: 


Jan. Feb. 

Sales (2.000 ^110) $20,000 $20,000 

Coet of salee ($.000 % 10.00) 18.200 18,200 

Groea profit I 6.800 $ 6.800 

Lese: SeUjDg and adminisUative expenses . 4.S00 6.800 

Income $ 2.300 S 2.800 


Required: Do you agree with the data shown in the income statements? If 
not, what changes would you make? 


1*24 Cost-oolume-profit relaiionships. The Fan Tan Company is considering the 
introduction of a new product. It is estimated that the new product will re* 
<iuire $36,000 of fixed costs and that variable costs will amount to $1.65 per 
unit. The sales department estimates that, if the product is sold at $2. sales 
will fall within the range of 60.000 to 120,000 units. 


Required: 

1. What would be the profit if 80,000 units were sold? 100.000? 120,000? 

2. Develop an algebraic formula which will permit you to determine the 
break-even point for the new product. 






00 

™ CO„ .CCOU.Tr» CO>, COMC.,.. 

tZ^% «port fro- a« o««=bng dep«t-»t 

SMOOTH FLOW PEN COMPANY 




Jcfu 

Ftb. 

Mv‘ 


$37,000 

IS0.200 

$ 66.700 
10.300 
9.000 

Matenais 

11.000 

5, too 
ttoo 

12.100 

6,600 


2.200 

2.200 

2,600 

1,000 

1.100 


iaSOO 

6.200 


1.600 

1,800 

DepreciaUOD— macnioery 

900 

1.000 

Buildim coatt (aHocaUd oo baaia oi 

2.700 

2,700 

2,700 

f 1 II ■■■ ammaeijM eWTMlrtBMQta> 

3.000 

3,500 

3,800 

LbarKea ironi tertux 

$60,900 

106.300 

$100,000 


220.000 

200.000 

Uoiooo 


$.313 

$.308 

$.300 


After receiving depwtmenul art repora. the pUnt meneger 
hokk a meeting with^itment managers to review the renJtt of operations 
reportol. The pUnl awirolUr abo itteods thoe 5«»ion$, 

Bgquired; If you wwe d>e plan! manoger. based on the report sul^tted for 
the plastics departmeot, what wmineots would you make at the meebngr 


2. 


Defennlnlne the cost of jobs and products manufactured, for purposes 
of income measurement and balance sheet presentation of inventories. 
Is one of the principal objectives of cost accounting. In this chapter, the 
cost accounting procedures appLcable to the accumulation of factory 
costs and their assignment to goods manufactured will be described in 
general terms. Mote extensive discussions of cost accounting procedures 
ftnd th€ir ramificatioiu taic® pl8c« in $ubs«<]u®ot chapters. 

Factory cost flow and cost oceounts 

A hct^ usually is divided into organizeMonal areas known as depart^ 
fnsnt$, pfoces$e$t or .cost centers. Manufacturing costs which are incurred 
in the factory are oftach^d, or assigned, to production as it flows through 
the factory departments; conceptuaily» then» costs also flow. The flow of 
factory costs follows the physical movement of raw materials as they 
are received, stored, disbursed, and converted into finished goods. This 
is illustrated in Fig. 2*1. 

In a broad sense, the manufacturing cycle can be sedated into three 
major phases: (1) raw znateriab stmge, (2) processing of raw mate- 
rials into finished goods, and (3) finished goods storage, although in 
many companies the control of finished goods comes under the jurisdic* 
tion of the sales department and technically should not be considered 
part of the manufacturing cycle. The nature of inventmies differs at 
each of these phases in cycle. Accordingly, three general types of 
inventory accounts are employed in cost accounting: raw materials, 
work in process, and finished goods. 

Charges to Work in Process consist of the three elements of manufac- 
turing cost: raw materials used, direct labor, and factory overhead. The 
cost of raw materials used and direct labor iiKrurred normally are charged 
directly to the Work in Process account. Factory-overhead costs, how- 
ever, are first accumulated in a separate ledger account called Factory 
Overhead and then assigned or applied to Work in Process. 

There are two reasons for not charging factory overhead directly to 
the Work in Process account. First, there are several different kin^ of 
factory-overhead costs, and better cost control is provided through the 
establishment of a separate control account supported by a subsidiary 

30 



31 


THi COST ACCOUNTIM8 CVCII 


Row ml»rieU 
»tflr90» 


Cort ci 5ri€o»"« 


totf 9* fOW’ioh, 
and storage 


Cotf of 



^rocouing ^ 
raw AoWfiali 


Coa of twioriob v(«d, 
diroct labor, ond 
focfafy ovorhood 


Cost of goods nttnufoeritrod 


FiAidiod goods 
s»orog« 


Coil of f inithod goods 
liHng sola to 
eustOAOfS 


^Cosf of goods sold 


CUSTOMERS 


Fig, 2-1 The flow of ftdory co«s. 

Meet which contains the details for each cost item. Second, factoiy 
ovAetd cannot readily be identified with jobs or products manufac- 
tured as is the case with raw materials and direct labor. The assignment 
or application of factory costs to Work in Process thus requires special 
tregtment, which will be discussed in a subsequent chapter. 


Opergtin9 stgtements forg mgnufgcturing concern 
The flow of factory costs shown io Fig. 2*1 results in statements of in- 
come, cost of sales, and cost of goods manufactured, as presented in 
Exhibits 2-1 to 2-3 for die Thompson Company. 

Ef M6>r M 

THE THOMPSON COMPANY 
Sutemeot of locoDe 
For the Month Ended Janoary 31, 1964 


Sales 1100,000 

Less: Coetc/ttSee (Exhibit 2-2) 65,000 

Gfoea profit $ 35,000 

Less: Sailin g aod admintstrative expenses 25,000 

Income I 10,000 


S2 
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EMhibUt^t 


$1S.OOO 

70.000 
I85.OD0 

20.000 
165,000 


SutemeDt of Co*l of Good® MoDufoctured 
For Ibe Mooth Ended Jeauery 51, 1964 

mv oAtviaie inventory. Jno. I, 1964 



Mittfieb avaiUble for 

i«ee: Raw mtUnela ioveotwy, Jo®- 51» 1964 

Rev matoriab need 



Factory 

Total maDofactarinf 

Add: Weak lo pto ca ei. Jao. 1, 1964 

Total 

Lo»: Work in proccw, Jan. 91, 1964 

Coit of fooda Danufactorod 


These statements may be prepared for a manufacturing concern ew 
in the absence of cost accountmg. This can be accomplished by taldng 
physical inventories of raw materials. w(»k in process, and finished 
goods at the beginning and end of the per^. However, as was indi- 
cated in the previous chapter, there are serious limitations to this pro- 
cedure. Cost accounting provides a routine method for tracing the flow 
of costs through the accounts and determining income without the 
necessity of having to lake physical inventories. 


190,000 

60,000 

$90,000 

60,000 

$90,000 

20,000 

25.000 
$75,000 

12.000 
$97,000 

17,000 

170,000 


THE THOMPSON COMPANY 
Statament of Cost of Sake 
For the Month Ended January 91. 1964 

rmubol good* invMrtorr. • 

Coit of «ooda manufactured (Bihiw 34) 

Cart of good, •vuloWe f* •“** , , „„ 

Uas: Finiabcd gooda inventocy, Jan. 31, 1964. . 

Coei<tf goods 

Bwhibit 14 

THE THOMPSON COMPANY 


Accounting for raw materiab 

Row moteriols flow ond Qccounts 

The flow of raw materiab arwl the accounts which depict this flow are 
presented in Fig. 2-2. 
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Fig. 2-2 Raw material* flow and accounts. 

A receivhe repori, which indicates the types and quantities of mate- 
rials received from each supplier, is prepared at the time materials m 
received. One copy of the receiving rep^ is sent to the accounting e- 
paitment. where it is matched with the supplier s invoice, which con- 
tains the quantities and prices of each item of raw matenak shj^e . 
These two documents provide authorization for recording the liability 
and making payment to the supplier. TTie suppUer's invoice also is the 
basis for charging the Raw Materials account with the cost of materials 
received. 

After raw materials have been received and inspected, they are sent 
to stores, or storerooms, until required for production. In many com- 
panies, in addition to raw materials, all or selected supplies also may be 
maintained and controlled by the storekeeper. In such situations, the in- 
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ventoiy accoont often is caUed Store* or Material, and Supplies rather 

than Raw Materials. . . j ^ * 

In addition to the net invoice price of raw matenak, relat^ co^ such 
as freight, receiving, inspection, and storing may properly be added to 
the cort of raw materials. However, certain difficulties are encountered 
in attaching such costs to materials. The« and odier complexities of 

raw materials accounting will be explored in Chapter 3. 

As raw materiaU are needed for production, ftey are released from 
stores on the basis of a materiaU requisition form. The materUls requisi- 
tion is prepared in the factory and authorizes stores to forward specified 
quantities of raw materials at the time sbpuUted. The materiaU requUi- 
tion is the basis for crediting Baw MateriaU and charging Work in Proc- 
ess for materials disbursed. From a control standpoint, this document 
aUo relieves the storekeeper of accountability for the materiaU. 


Perpetual and book Inventories 

In a manufacturing firm, records generally are maintained at the store- 
room or other locations which indicate for each item of raw material the 
quantities on hand at the beginning of the period. reccipU, disbuise- 
ments, and the balance at the close of the period, These records are 
called perpetual ttivenicfries. In addition to quantities. perpetuaUnven- 
tory records may include the costs of raw material items. If so, they often 
are referred to as book inoentoriei. Book inventories constitute a sub- 
sidiary ledger, since the aggregate costs of the individual raw materia) 
items equal the balance appearing in the Raw Materiak Control account 
on the genera] ledger. 

Perpetuel inventory records are an important control device. They 
provide information which permits the purchasing department to place 
orders in a manner designed to minimize the inventory investment and 
yet avoid the loss of potential discounts and production bottlenecks due 
to material shortages. They also contain data which are useful in produc- 
tion planning and scheduling. When a perpetual inventory system ex- 
ists, physical counts of selected raw materiak may be made throughout 
the year on a rotating bask. If significant discrepancies are revealed 
between the physical count and the perpetual inventory records, the 
paperwork supporting the peipetual inventory records may be checked 
for possible errors or some other explanation sou^t. e.g., theft. 

Journal entries for raw materials 

The journal entries required to record the flow of raw materiak may be 
illustrated by assuming the following facts for ABCO Idc.: 

(1) BegiDoiog balance in Raw Materiak account $44,000 

Coosiating 


Item 1 S.OOO unite @ 12.00 

Item 2 S.OOO unite @ $1.50 

Item 3 4.000 unite ® 15.50 
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(2) Pochues: 
lt«m 1. . 
iUm $. . 


12.000 UDiU ^ $2.0D 

6.000 oniU ^ I5 S0 


(3) Dbbuned to ftctory: 

Item I 

lUffl 

lum 

(4) Defective nuteriils reiurnea to wppliere: 

Item 1 . 

(5) Ezem maUrUb relumed to stores by wctofy. 

Item 


3.SOO uoiU 
2,000 imiU 
3^000 umU 

200 uoits 

30 umt3 


Tht jouTDal entries to record these tnmsectiom ere as Mows: 


< 2 ) 


fUw 

Vouchers Payable 

(To record receipt of W.OOO noiu of ilcm 
uoiU o( item 3 9 l$.S0) 

(3) 


$7,000 

$7,000 
1 @ 12 and 6,000 


Work io 

fUw Materials 26,500 

(To rewd iasueoce to factory 3, $00 uniU of Item 1. 2,000 
unita of item 2. and 3,000 uoila of item 3} 


( 6 ) 

Vouchers Payable 600 

Raw MaUriak 600 

(To record return of 200 defedive uniU of item 1 to supplier) 

(S) 

Raw Materiais 75 

Work in P ioo aa a tS 


(To record retom to suweroom of $0 ezeeaa unite of item 2) 


Using T accounts, which are condensed reproductions ol actual ledger 
accoxints, after these entries have been recorded, the Raw Materials ac* 
count and the subsidiary material accoxints would appear as shown 
below: 


Ceneful Ircdgerr 


Raw Materials 


(1) 44,000 

(3) 26,500 

(2) $7,000 

(4) 400 

(5) 75 

Bal. 74,175 

101,07$ 

101.07$ 

Bai. 74,175 



I 
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Subndhf^ 


Raw MaUriAtA Item t 


(1) 

10,000 

(3) 

7.000 

(2) 

24,000 

(4) 

400 


Bal. 

26,600 


SA~m 


34,000 

Bal. 

26.600 




Rtw MAteriaia Item g 


i\) 12.000 

(3) 3.000 

<5) 75 

Bal. 9.075 

12,078 

Bal. 0.075 

12,075 


{Uw Materials Item 3 


Cl) 22.000 

(3) 16,500 

(2) 33,000 

Bal. 38,500 

$$,000 

55,000 

Ba). 33.500 



Accounting for goods nuinufoctured and sold 

Job-order gnd process cost occounting systems 
In order to calculate the cost of units produced, it is necessary to have 
a system for collecting costs and assigning them to products or jobs 
manufactured. In general, two types of cost accounting systems may be 
employed, depending the nature of the manufacturing activities: 
process cost systems and job-order cost systems. A combination of the 
features of both systems might exist within a single company or plant. 
These two cost systems are discussed at length in later chapten. How- 
ever, in order to understand the mechanics of the cost accounting cycle, 
some general comments regarding the nature of the two systems are 
necessary. 

essential difference between a process and job^ffder cost system 
is one of primary emphasis in the assigning of costs. Under a job-order 
system, the goo^ being produced are divided into batches and called 
jobs, or lots. A job cost sheet is kept for each batch of production, and 
each job cost sheet is numbered or otherwise identified. The three ele- 
ments of production cost are then specifically and directly assigned to 
these jobs, day by day, as they are processed. Job cost sheets serve as 
the subsidiary ledger for work m process. The primary emphasis is upon 
assigning costs to batches of (voducts or jobs. The time period or de- 
partment in which the costs are incurred is of secondary importance in 
the accumulation of costs. A job-order arrangement is often necessary 
when goods are produced according to the individual specifications of 
customers. This type of operation is krrown ssijob shop. 

Exhibit 2-4 contains a report of the status of jobs for the Sawyer Com- 
pany at the end of its first month of operations. It will be noted that 
during the month total actual factory overhead amounted to $14,000, 
which was 200 percent of the total direct-labor costs. This actuat’Ooer- 
head rote was applied to each job worked on during the month. Other 
possibilities for applying overhead to jobs are discussed in a later chap- 
ter. At the end of the month, the cost of jobs completed and shipped to 
customers amounted to $8,300. This will appear as the cost of sales on 
the company’s income statement for the month. The $20,100 of jobs still 
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EsHibit 

THE SAWYER COMPANY 


Jebno. 

MeStriaU 

Labor 

(herhea^ 

Gorl of 
Jobs stiii 
in process, 
Jon. 3f 

Cost of 
jobs 

completed 

in January 

101 

102 

103 

104 

105 

106 

Total 

H 

11.100 

600 

1,000 

400 

1,000 

2.100 

1 2,200 
1.200 
^000 
800 
3.600 
4,200 

H 

$3,800 

3.100 

1,400 

$7,400 

$7,000 

114,000 

$20,100 

$8,300 


in process on januery 31 will be shown on the balance sheet as work in 
process. 

A process cost system is used when essentially standardized products 
are manufactured on a rather continuous basis. The primary emphasis 
under a process cost system is upon assignment of the elements of manu- 
facturing cost to a deportment, cost center, or process for a period of 
time such as a day, a week, or a month. Deportment cost sheets, on 
which unit and total cost of goods completed and* transferred to succeed- 
ing departments and goods still in process are shown, serve as the sub- 
sidiary ledger for work in process. Unit costs of the output of a depart- 
ment can be calculated at the end of the time period when both costs 
incurred and quantities produced are known. 

In a process cost system, the product normally passes through a series 
of successive operations. In each process, the cost of goods completed is 
calculated by dividing total process costs by the number of units com- 
pleted. The unit and total cost of goods completed is then transferred 
to the next |vocess. When more than one product is processed, the total 
process costs must be allocated among these products. 

An example of a process cost report is presented in Exhibit 2-5. In 
Process 3, it will be noted, 50,000 additional units of materials have been 
added at a cost of $80,000. Since the 50,000 units transferred from Proc- 
ess 2 at a total cost of $220,000 will now yield an output of 100,000 units, 
the transferred unit cost declines ^m $4.40 to $2^. The final output of 
Process 3 is transferred lo finished goods at a unit cost of $3.80. 

Let us SMpposo that in Process 1, instead of 50,000 units completed, 
only 40,000 are finished and 10,000 are still in process, 50 percent com- 
pleted. These 10,000 units which are 50 percent completed are equivalent 
to 5,000 fully completed units. The production of Process 1 dierefore 
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EsMblt 
ProcMt Cost 



Prcctu i 

Pncut 2 

Proeccci 

Total 

cod 

Unit 

cod 

Total 

cod 

Vnii 

eod 

Total 

tod 

Unit 

cod 

CoetB to be eccououd for: 
From prior departinetit 
DepartOMOUl costa: 

Raw material* 

Direct labor 

AVtfbfiSd . . 

-0- 

$ 40.00C 
2$.000 
3S.000 

-0- 

$ 00 

SO 

.70 

$100,000 

1 

-0- 

40,000 

00.000 

$2.00 

-0- 

.80 

1.60 

$220,000 

60,000 

40,000 

40,000 

$2.20 

.80 

.40 

40 

ToUl 

$100, ood $2.00 

$220,000 

$4 40 

$560,000 

$5.60 

Coat* accounted for: 

Completed and traoaferred 

Unit* to be aceouaud for: 
From pior department. 

New unit* adM 

TauI 

lioo.oool $ 2.00 

$220,000 

$4.40 

$360,000 

$$.$0 

-0- 

so.ooo 

50,000 

-0- 

50,000 

50,000 

50,000 

50,000 

100,000 

Unit* accounted fcv: 
Completed and traoiferred 

50,000 

50,000 

100.000 


would b« 45.000 units (40.000 + 5.000) and the unit cost $2,222 
($100,000/45.000). The $100,000 of total costs incuired m Process 1 now 
would be accounted (or as follows: 

Completed eod inosfetred (40,000 $ 12.222) ^ ^?*??? 

In procese (10,000 one-balf competed, or $,000 @ $2.222) 

ToUl «mU eccounUd for $100,000 


Monufoeturing flow and oceounts 

Figure 2-3 traces the production flow, accompanying paperwork, and 
the relevant cost accounts for a manufacturing concern. 

Materials requisitions provide the basis for charging the Work in 
Process (Control) account and the subsidiary departmental or jobK»rder 
cost sheets with the cost of materials used. The entry recorded in the 
general ledger to reflect this flow of materials is as follows: 

Work io Proceae XXX 

Baw Material* XXX 

The total amount of direct labor and its distribution between depart- 
ments and jobs is obtained from clock cards and time tl^ets. The dock 
cord discloses the number of hours worked by each laborer. Ibe numbev 
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Prorfuctipn flow 


wppU«, 

labecen, 

urillti«9. tfoc*/ aU. 

I 

I 

(SvppeHiA9 "poporwerkl 


Focttfy 



Dcpi. 

Oepi. 1 

Depr* 

■ ^ 

A 

B 1 

C 


(Aolsrialt raqvltftioA, 
clock c«*^( tima ItekaH, 

ovariMod didribulion onolyaU) 


{ForwoHing 

riekat) 


I 


Gonoral lodgor accounts 

I ToiolcMtoF 
I fow mlarlols 
I ofd direct labor 

I 


* Total 
I ovarbood 
I co»t 

I 


actual 


owljoad 


Wo<k HI 

1 ^rveew 


CMtef 

dliAci tobef« 

predueti 

overhead 

«f fobc 


meAvfflclurod 


-t 


Subtidtory lodpo' 

I 

I Co«t> of ipacific 
^daporttwawN or {ob» 


D^r. A 
ot iob I 


Oapt. a 


Dapf. C 
or JabS 


_i 


I Colt of ipacifle 
I ava*tiaod itaw 


Indirect 

Ubor 


Suppiii 


Oapr*n 


Cooplarod 
product! or 
{obi tranifarrad 
ro fmllhad 
good! sfockrooffl 


Colt of poodi 

monufocturod 
troni/arrad 
la flnithad 
pcodi oeaavnt 


Colt of 
product! or 
jebi eoAplatad 


Fig. 2-3 Prod\xction flow and accounts. 


of elapsed hours shown on the clock card multiplied by the hourly rate 
results in the gross amount of direct-labor (or indirect-labor) cost for 
an employee. Time tickets indicate die manner in which the elapsed 
time of each worker was distributed during the course of each day. The 
journal entry to record the cost of direct and indirect labor might be as 
follows: 


Work in P roce aa (Direct) XXX 

fwtoty Overhead (IndiRct) XXX 

Payrdl Accnied XXX 


An overhead distribution onn^sts is a form used to allocate total fac- 
tory overhead to different departments and f<v establishing a basis, i.e.. 
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a rate, for charging overhea<l to the various jobs wcvked on. The entry 
for the incunence of factory overhead is as follows: 


Factwy Overhead (Cwrtnd) XXX 

Allowance for Depreciatjoo XXX 

Vouchers Payable XXX 

Accrued Expenses and Various Other 
Accounts XXX 


The entry, based on the overhead distribution analysis, for charging 
factory overhead to Work in Process is as follows: 


Work in Process XXX 

Factory Overhead XXX 


In Fig. 2-3. a single Work in Process and a single Factory Overhead 
account appears. Variations may occur In practice. Factoryn^verhead 
and work-in-process accounts may be maintained for each department 
or element of cost, e.g., Work in Process — Process 1, Work In Process-- 
Materials. 

The Factory Overhead account (or accounts) on the general ledger 
generally is supported by a subsidiary ledger which indicates the amount 
of each type of expense. The Work in Process account (or accounts) 
also is supported hy subsidiary job-order or departmental cost sheets. 
When a job has been completed, the job sheet is totaled and closed out. 
The total amount shown on the job sheet is used to relieve the Work in 
Process account and charge the Finished Goods account for tbe cost of 
work completed. In a process cost system, the subsidiary departmental 
cost sheets Indicate tbe cost of products completed and transferred to 
succeeding departments. Forwarding ticksts are used to transfer the 
cost of completed goods from one department to arwther or to the 
finished goods stockroom. The Journal entry to record this transfer of 
costs is as follows: 

Finiabed Goods 

Work in fVocess 

Cost of goods sold 
As finished goods are sold and delivered to customers, the accountability 
for the goods (which have now been marked up from manufacturing 
cost to selling price) is transferred from the finished goods storage func* 
tion to the accounts receivable and collection functions. The sales in- • 
voice together with a shipping ticket are the documents which evidence 
this transfer of accountability and also provide the basis for the record- 
ing of revenues and receivables. The sales invoice and shipping ticket 
also provide documentation for relieving the Finished Goods account 
of the manufactured cost of goods sold and charging this to the Cost of 
Goods Sold account. The journal entries to reco^ the sales and cost of 
sales are as follows: 


XXX 

XXX 
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Accounts Rtiiwdoie .. 

Sales 

Coat of Sales 

Flolsbed Goods. 


XXX 

XXX 


XXX 

XXX 


Factory ledger 


A oonvenienl technique in the construction of an accounting system is 

J,e^."TLcto^edg*r. Ex«npl« of th. use of th. 

nique are found in cost accounting and also in branch- and home-office 

idea of a split ledger is this: the firms ledger accounts 
physicaUy separated into two groups on a basis decided on by manage- 
m«t. To make each ledger self-balancing a reciprocaf account « 
into each ledger in pUce of the -missing" accounts. For any transaction 
which involves accounts on both ledgers, two |Oumal entries are made, 
one for each ledger. Part of each of the two entries will involve the two 
reciprocal accounts- The two reciprocal accounts have opposite and 
equal balances; the reciprocal accounts thus cancel out, or "wash out, 
when the two ledgers are merged together, or trial balances are made 
from them and combined. 

When a factory ledger i$ med in cost accounting, the manufacturing, 
or cost, accounts are sqwrated from the general ledger. A special fac- 
tory journal ordinarily would also be used to summarize data for entry 
Into ihe factory ledger. The usual journals— cash receipts, cash disburse- 
ments. general, sales, voucher register, etc.— are used to summarize data 
for entry into the general ledger. 

Factory ledgers are particularly useful when the factory is geo- 
graphically separated from the sales and general administrative offices. 
They also facihtate a division of labor among clerical employees. 

The particular accounts which are kept in the factory ledger, rather 
than in the general ledger, will vary among manufacturing firms. Fac- 
tory Plant ai^ Equipment and Finished Goods Inventory, for example, 
might be found in either ledger. Both the factory ledger and the general 
ledger, of course, may contain control accounts which are supported by 
subsidiary ledgers. The subsidiary ledger for Factory Plant and Equip- 
ment is commonly called the plant ledger. 


The cost accounting cycle illustrated 

The cost accounting cycle, invoMog the use of a factory ledger, is il- 
lustrated for the Adams Company in Exhibits ZS to 2-11. Transactions 
for the month and the corresponding summary entries for the month 
appear^ in Exhibit 2-6. It will be noted that each time the Factory Ledger 
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THE ADAMS 
XUiulntion 


(1) PitfolMM ef r«« BAUrlab^ 

fUw mW1«I X 

fUo Y 

fUw iut«rt«l 2 

(S) lUw BAWri«li f0quUdOM4 tad mtai: 

Raw ■uUrt*! X 

Raw saUciai 

UMd hf : 

Dcparfaett A <«r|ob 1> 

B <«r >ob S) 

DapariMWl C <«v joA S) 

($) Ubwtaewrwd: 

Vitaai btart 

Dt^nmwi A (Of I) 

D«»anaMt B <«ri«k i> 

DgpiW—tC (Of jot 

Isdlrwet bbor 

(4) 0v«rbi«4 ippUatMa tt Utioff: 

DopCMUlida 

ladiiwst aalwriak 

UUMUm 

(i) Faelarr oywh— d ■■fpnrt or applM la imidacMoa: 

D«p4rlM«pt A («r job I) 

DoptftMal B (or Job S) 

Do^rtMol C (or job )) 

W Coapkiod prodaetfoa Uooohrtod » Itfabod poo* •toekroov; 

From Dopori n t A (or Job 1) 

Proa Doponaoat B <«r Job 9) 

:?> Ooodaoeld: 

floUacpria 


I l.bM 
I.4M 
dOd 


MO 

MO 

400 

soo 

700 


l.MO 

8.M0 

1.700 

0.000 

0.000 

1.400 

0.400 

4.000 

s.ooo 

4.000 

$.000 

1.100 

11,400 

10.000 


0) MlaMOtoaaaa axposaa: 

WUm 1.000 

Adajfiiainttva PM 


account is debited or credited, an offsetting entry is recorded in the 
reciprocal General Ledger account. 

Factory-overhead charges are allocated to the factory in transaction 

4. Factory overhead is applied or assigned to production departments 
(process cost system) or to jobs (job-order cost system) in transaction 

5. The basis for allocating overbad charges to the factory and for as- 
signing or applying overhead to departments or jobs is discussed in later 
chapters. 

The factory ledger of the Adams Gmipany is presented In T account 
form in Exhibit 2-7. Supporting details are maintained in subsidiary 
Subsidiary ledgers are not self-balancing. They merely show 
the detail of the balance of a control account in either the factory 
ledger or general ledger. 

Subsidiary details for nominal, or income statement, accounts such as 
diose for factory overhead in the illustration frequently are informal 
manorandum reports, such as a work sheet. It is thus unnecessary to 
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COMPANY 
tbd CcAt Cycle 

KMt ids Ftdtrr 

(i) 

C«Mn] A«aout 




PMtorr 

Accooat* P«7 «Mc. 


s.m 


s.ooo 


(i) Work la Pmav 

Raw Watariil*. 




(>j Work la Praw 

Pactor^ OvarhaaS 

Gaaaral Ladpar Aaseal 


e.«ee 

i.m 


P4«Wy Lfigm Aacaeot.. 

t'aywal Aomad. 


e.eoo 


e.eee 


»,0M 


<«) faetary 0*#ffc«d 

Gae«al Udfw Acaoaai 


IS.l 


faawy L adpg Aaaaaat IS.eM 

VarW AaeoMia 


It.M 


(8) Work la Froeiaa IS.feO 

Paolaap 0«atb«ad tSAS# 


(4) Oaaaral Mfar Aaeaaai l«,Me 

Work In P? oo<aa 14.48# 


nalaWCaa^ U.#40 

FaatarpLadpat Aoaaaat. .. 14A99 

(Tt CaMofflalaa 19.M 

PlriakadGoada 

AoMaU lUaaitaWa lk»SM 

aalM li.M 

rS) Mac EtpaMaa 1.800 

Adalaiairadva Ecpaaaaa 440 

Varioaa Aacoaatt 8J80 


credit each subsidiary Factory Overhead account when factory overhead 
is assigned or applied to production. When the books are closed at the 
end of the fiscal period, a new subsidiary record may be started. 

For real, or balance sheets accounts such as raw materials, on the other 
hand, it may be useful to make both the appropriate debit and credit 
postings to the subsidiary accounts in order that the *'ninning’’ balances 
of the subsidiary accounts agree with the balance of the control account. 

After posting the relevant journal entries, the Work in Process account 
of the Adams Company appears as shown in Exhibit 2-6. The *'new be- 
ginning inventory” item on the debit side of the account is shown here 
solely to remind the reader that it is the other half of the ^balancing 
down” entry which is made in balance sheet (or "real”) accounts when 
the accounts are closed at the end of an accounting period. 

The manufacturing statement, cost of goods sold statement and the 
income statement for the Adams Company are presented in Exhibits 2-9 
to 2-11. 
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EMhibit 1*7 

THE ADAMS COMPANY 
Factory L«d^ 


Riw Materials 


(1) 3.000 


(1) 1.400 


Factory Overhod 


(3) 

3.000 

(5) 15.000 

(4) 

12.000 



Work ID 


(2) 

1.400 

(6) 14.000 

(3) 

6.000 


(5) 

15.000 



Gcpcfl Ledger Aecouat 


<6) 14.000 

(1) 

3.000 


(j) 

9.000 


(«) 

12.000 


Subasdiary Ledsan 


ftau MaieriaU 
Raw Matarial X 


Wotk in Pf^ceu 

Dapartneot A 
or Job 1 


Fadoty Overhead 
Indirect Iad)or 


(1) 1.000 

(2) 

600 (2) 

400 

( 6 ) 5,900 (3) 3.000 



(S) 

1,500 




(S) 

4,000 



Raw Matenal Y 


Departmeol B 
or Job 2 


Depreciatioo of 
Plant and Equipinaot 


(1) 1,400 

(2) 

SOO (2) 

300 

(6) 1,100 (4) 8.000 



(3) 

1,000 




(S) 

S,000 



Raw Materia] Z 


Department C 
or Job 3 


Indirect Maleriab 


( 1 ) 


400 


(2) 700 

(4) 1.400 

(1) 1*700 


(5) 6,000 



Utilities 


(4) 2.600 
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THE COST 


THE ADAMS COMPANY 
Work in Procea Accoddi 

Work in Prooeos 


DeUt 

CortA to account for: 
Bogioninf ioventory 
Coat of inputa durlog 
pariod: 

MttarUb 
Dirtciltbor 

Factory ovarhcad 

Coot of aoanuftcturiDf 
duriof the period 
ToUl coaU to account for 
New be^nnisf inventory 


1,400 

6.000 

15.000 


Crodii 


21400 

22,400 

“iioo 


Accouoiod for oa follows: 

Cost of goods manufactured 
Endlof inventory of work in 
prooaea 


Total coaU accounted ter 


14,000 

8.400 


22,400 


ExMbit M 


THE ADAMS COMPANY 
Manufaciurini Stateownt 
Per tbe Month of 


Raw materials purcbasce 

Hus or minus change in loatarials inventory 

Coat of materials used 

Direct labor 


I S.000 
^1,600 
1,400 
6,000 


Factory overhead _1 

Cost of manufacturing during pviod 

Plus or minus change in work in proccea inventory 


Cost of goods manufactured 


$22,400 

-8.400 


$14,000 


Eshihit 2-10 

THE ADAMS COMPANY 
Coat of Gooda Sold StateoMnt 
For the Month of 


Cost of goods manufectured $14,000 

Hus or minus changes in fiaisbed goods ioventory -4,000 

Goat of goods sold $10,000 
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ExhMt i-Ii 

THE ADAMS COMPANY 
Income SUtoment 
For the Month of 


Sa]«a $13.S00 

Coat of foode eoM 10,000 

Groaa profit 0 3,500 

Leas: filing expenses 11,500 

Adrainislrative expeues 900 2,700 

Income 0 800 


Problems and cases 

2ml Cost systems. Under whet generiJ type of manufacturing conditions would a 
job-order cost accounting system be appropriate? A process cost accounting 
system? 

2~2 systems. Indicate some of the features which are common to both process 

and fob-order cost systems. What additional cost information might be pro* 
vlded by a fob-order cost system? 

2-3 systems. In what ways do a process and a job*order cost system differ? 

Complete the following blank spaces: 

1. In a job'Order cost accounting system, (he Work in Process account Is 

supported by a subsidiary record known as a - 

2. In a process cost system, primary emphasis is upon assigning costs to 

3. Materials used plw direct labor plus factory overhead are called 

4. Cost accounts may be separated from the general accounts in a 

5. The fonn used to withdraw materials from the stockroom is called a 

8. The form used to allocate the cost of labor among jobs is called a 

7. In a process cost system, when units completed are adjusted for partially 
completed units, for the purpose of calculating unit costs, the result is 
called 

2-5 EquivoUnt units. Why is it necessary to calculate equivalent units produced 
rather than actual units completed and transferred, in determining unit prod- 
uct cost? 

2-€ Fflcfory ledger. What are the reasons for establishing a factory ledger? 

2-7 sysfemr. The owner of a garage which repairs automobiles asks you to 

install a cost accounting system. WTiat costs would you expect to find in this 
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type of bu,*n«.? Wb.. shooM objecti^ of 

outline the type of ^rtem thet you feel might be .ppropnate. 

^ ® ess of the DougJl Comp»y 5“ S'^of S800. During the 

uniU of product were processed. expenditure of 8800 might 

uni( product costi 

finonchi oc^nrs. For t^ de^ ^ 

^ ^*the tmns’^ which h« teken place (do Ml "““Im * split-ledger 

Arrangement); 

1. Raw Materials Inventory 
it. Raw Materials Used 
X Direct Labor Coat Incurred 

4. Depreciation of Factory Equipment 

5. Indirect Factory Ubor 

6. Insurance en Factory 

7. Work tn Process 
S. Finished Goods 

9. Cost of Goods Sold 


0 7n Spf« Udgm. Under a ipUt-ledger arrangement, the cost accounts might be 
mainUined in one ledger, the factory ledger, and the other general and finan- 
cial accounts might be mainUined in another ledger, the general ledger. Ir» 
this case, the factory ledger might contain an account called General Ledger, 
and the genera) ledger might contain an account called Factory Ledger. Under 
what circumstances are entries made to these two reciprocal accounts? Give an 
example. 

2~I1 Flow (ff pcpencork. Describe the purpose served by each of the following 
documents which might be found in a cost accounting system: 

1. Purchase invoke 

2. Receiving report 

3. ]ob cost sheet 

4. DepartmenUl cost sheet 

5. Overhead distribution analysis 

6. Labor time tickets 

7. Sales invoice 

8. Cash receipt 


2~12 of inventory and costs; period costs and prodnet costs; oh- 

aorprion costing. Ihe cost accounts of the FaviUe Company contain the follow- 
ing amounts <m an absception cost basis at the erkd of 1 month s operations, 
after the usual adjusting entries have hem made: 



COST ACCOUNTIHO 


Raw matariala usad 

Diract-labM’ coat incurred duriog period. . 
Fact^y 'Overhead coat incurred during period 


9 8,000 
22.000 
44,000 


1 Assuming that there svere no beghming or ending inventories of raw 
* materials, work in process, or finished goods, determine the amount ofs 

a. Cost of Manufacturing for the period 

b. Cost of Goods Manufactured during the period 
e. Cost of Goods Sold during the period 

2. Assuming that the beginning Inventory of work in process amounted to 
$3,000 and that there were no other beginning or ending inventories, de- 
termine the amount of: 

a. Cost of Manufacturing for the period 

b. Cost of Goods Manufactured during the period 

c. Cost of Goods Sold during the period 

3. Assuming that the ending inventory of work in process amounted to 
$5,000 and that there were no other beginning or ending inventories, 
determine the amount of: 

a. Cost of Manufacturing for the period 

b. Cost of Goods Manufactured during the period 
e. Cost of Goods Sold during the period 

4. Assuming that the beginning Inventory of finished goods amounted to 
$8,000 and that there were no other beginning or ending inventoriee, 
determine the amount of: 

a. Cost of Manufacturing for the period 

b. Cost of Goods Manufactured during the period 

c. Cost of Goods Sold during the peri^ 

5. Assuming that the ending inventory of finished goods amounted to $8,000 
and that there were no other beginning or ending inventories, detennina 
the amount of: 

a. Cost of Manufacturing for the period 

b. Cost of Goods Manufactured during the period 

c. Cost of Goods Sold during the period 

6. Assuming that the beginning inventory of work In process amounted to 

$3,000, that the ending inventory of work in process amounted to $5,000, 
and that there were no other banning or ending inventories, detennine 
the amount of: ^ 

a. Cost of Manufacturing for the period 

b. Cost of Goods Manufactured during the period 

c. Cost of Goods Sold during the period 

7. Assuming that the beginning inventory of finished goods amounted to 
$6,000. that the ending inventory of finished goods amounted to $8,000, 
and that there were no other be^nning or ending inventories, detennine 
the amount of: 

a. Cost of Manufacturing for the period 

b. Cost of Goods Manufactured during the period 

c. Cost of Goods Sold during the period 

8. Assuming that the beginning inventory of work in process amounted to 
13,000, that the beginning inventory of finished goods amounted to 


IHt CO$T ACCOUNIINO CVClE 


49 


determine the amount of: 

Cost of Manufacturing for the penod 

b Cost of Goods Manufactured dunng^thepenod 

the amount o£: , 

a. Cost of Manufacturing for the period 

b Cost of Goods Manufactured during the period 

... ST- riJ 

the amount of: 

a. Cost of Manufacturing for the period 

b. Cost of Goods Manufactured during the period 

c Co« of Goods Sold during the period ,o 

11. Assuming that the ending inventoo' of »^rk m process ‘® 

*5.000. tf.at the beginning in^ntory of ftnish«l goods amount^ to *6^^ 
and that ihere were no other beginning or ending mventories, deleimme 


the amount of: 

a. Cost of Manufacturing for the period 

b. Cost of Goods Manufactured during the period 

c. Cost of Goods Sold during the period 

11 Assuming that the beginning inventory of work m process 

$3,000. that the ending invenlwy of work in process amounted to 
that the beginning inventory of finished goods amounted to $6,000, and 
that the ending inventory of finished goods amounted to $8,000, determine 
the amount of: 

a. Cost of Manufacturing for the period 

b. Cost of Goods Manufactured during the period 

c. Cost of Goods Sold during the period 


2-13 fnterreifllwrvship cf inoenSortea end cotts; period costs and product costs; 
direct costing. Determine the amounts of items 1 through 12 in problem 2*12, 
assuming a direct-cost basis of costing f materials and direct tabor only). The 
dollar amounts of inventories given in cases 1 through 12 may be assumed to 
represent direct costs only (materials and direct labor) for purposes of this 
problem. 

2~14 Jo^fnal entries to effect the fiow of costs in the cost accounts. Using the as- 
sumptions in problem 2-12, indicate the |oumal entries other than closing 
entries which might be made to record the incurring of the Baw Materials, 
Direct Lab«x. and Factory Overhead costs and the fiow of costs through the 
cost accounb. Assume that ioumal entries are made at the time goods and 
services go into and out of the factory and out of the firm to customers 
(perpetual inventory system). 
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SO 


COST ACCOUNTING 


2-lS 


2-16 

2-17 


Prepo,atim of mami/arturfng and incom* ^ 

In^bfcm 2-12(12). Salet of *100,000. Coneinl «nd Adminirtr.Uve E*. 
otrL of *9.000. Uid Selling Expense* of *12,000. prepeie en income state- 
S^and a manuteeturing statement, using the manufacturing sUtement a* 
a supporting schedule to the income statement Use a form of statement which 
gapbMSiza chongo in mvcntorie*. 

Pretworion of eonttol sfoleineru. Describe bow any of the cost accounting 
datein problem 2-15 might be reported and used for management control 


purp03es. 

MamfMurtfig stofemente. The Lincoln Manufacturing Company does not 
main^ a cost accounting system. From the following date prepare a state- 
ment of cost of goods manufactured and cost goods sold and an income 
statement for the 11 months ended November 30. 1964. 


THE LINCOLN MANUFACTURING COMPANY 
TrUl BtUoM 

November SQ* W64 



. . 9 19.390 



26.380 


Accouote 

Invent^e*. ian. 1. 1964: 

. . . . 9.640 



. n,340 



. . 4,6S0 



180 


raiOUitcuinoB •upiNi^ 

48,000 


DujIuUi^ •nQ n^mpuwiH 

MAchinery 

80,000 


Real 

Allowance ctepredttioo of buiklinp 

Allowaoce fcr depreditloo of michinery 

n...wkAaM euaw9»w<al* 

30.000 

73.000 

1 4,600 
12,000 

r 1 a . e . e a « a « 

Piimhaitf meterioJe 


1,410 


820 





300,000 

Ishnr 

103.000 



22,000 



1.930 



6.200 


DanaiM Ia Kllk 1 /lin 0 th . 

8S0 


CompeoeetioD ineuraoce 

Ps.a *eaeM*A>lM 

2,900 

1,232 


AgcouaU payable 

fliitck 



27.140 

100.000 

SuTDlua 


54,312 

e*U*m<* mmwsnnam 

26,000 


Admiiuetrative expenee 

Maoufacturiog auppliee purchased 

20.000 

950 


FActorv nioeriiitaiidence 

5,000 



$499,662 

$499,662 
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■n«, foDowttg wljurtmenB are found necessary at November 30. 


Isveotoriei: 

MaUriab 

Work to ptccm 

Ftoiebed good * — 

Mtnufactarior 
Keened mgm: 

DirtctUbor 

Indirect labor 

Accrued power 

Depredation (per annum): 

Boildion ^ ecpiipment 

Machinery 

Prepaid compenaatioa inmrance. 

Prepaid 6re inaunnee 

Eatiaated property tajiea for year 

9.10 Mono/«ftrtng ^etemen*,. From the following partial list of accounts and 
rranaactions of the Hogan Company prepare:^ 

1. A statement of coat of goods manufectured 
8. A ititemenl of coat of goods sold 

3. An income statement , . « . .u 

Assume that- no Bawd assets have been purchased or retired during the 


month. 

Stores. Jan. 1. 19« * 

Purchaus of factory materials and supplies 65,000 

Storte. Jan. 3M964 26.000 

Salartaa and wages accrued. Jan. 1. 1964 7,000 

Salaries and wages accrued, Jan. SI. 1964 6,000 

Salaries sod wagea paid 74,000 

lodirect labor 14,000 

AdministraUve and selling salaries 17.500 

Supplies issued to factory by stores 13.000 

Facto'y repairs 2,000 

Allowance for de^*o — factory plant, machinery, and 

equipment Jan. 31. 1964 178.000 

AUowance for depr'n — factory plant, machinery, and 

equipment Jan. 1, 1964 172.000 

Ailowtnce for depr'n — sales and office equipment 

Jan. 31, 1964 ... 39,000 

Allowance for depr'tt—aaJea and office equipoMal. 

Jan. 1, 1964... 38.000 

Taxes and insurance (70% applicable to plant) 8,000 

Utilities (80% applicable to |dant) 4,000 

Week to process. Jan. 1, 1964 22.000 

Finished goods, Jan. 1. 1964 49,000 

Ftoished gooda, Jan. 31, 1964 46,000 


111,360 

$13,930 

17.250 

1412 

12.000 

$ 1,000 

$170 

5% 

7H% 

$180 

$320 

13,600 

(AICPA) 
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c«t of foods 

Sake 

Miso^lafiooua aikd odmiDUteOve oxpOfiMO 


1138.000 

169.000 

7.000 


2-19 


fnettt eojtt. The Felrdifld Cbemleel Company eommancad busineat on 
January 1, 1964, producing a on^ product. Coat and production daU (or 
Jinuayy wen as MJows: 



' Pndaeififi 
Depi. 1 

ProdtuinQ 

Dtpl.% 

General 

Plonf 

Coetdate: 

$10,000 
8,000 ' 
2,000 
6,000 

-0- 

112,000 

4,000 

10,000 

-0- 

-0- 

1 4,000 
6.000 

ieJAvWfiUO 

Variable overhead 

ToUl 

$26,000 

$26,000 

110,000 

Prodnetioo data: 

Units completed and traoaferred 

Units completed and ikot transferred 
Units in process (H completed) 

9.000 
-0- 

2.000 

7.000 

1.000 
-0- 



Cenaral Planl coats are allocated to producing d^artments on the bash of 
direct labor, bduded among the 0.000 units transferred out of Department 1 
are 1,000 wita sold to outsiders at 12.50 each. In Departmant 1. material and 
conversion coats are incurred continuously and untfoitnly as goods are proc- 
essed. AH units oHspleted in Department 2 are transferred to finished goods. 
Finiihad units are sold at 89 eadi. On January 31, 1.000 units were in the 
finished goods stodsoom. SeOing and administjative expenses during the 
month amounted to $6,000. 


Required.* 

1. What was the cost per unit in Department 1? 

2. What was the cost of a finished unit? 

3. Prepare an income statement for January. 

4. Assuming that Department 2 is operating at full capedty, was it economi- 
cally sound to sell 1,000 units of Department 1 output at $2.50 per unit? 

2~20 ^ ^ ^ occounSs. The Shea C«npany commenced business on 

July 1, 1962. During the year ended June 30, 1963, it produced 10,000 units 
of a single product called Tidbit. Two raw materi^, Oozit and Doozit, are 
used in the manufacture cd Tidbit. During the year, Tidbit was sold at an 
average net ^ice of 122 per unit. From the fdlo^g data, construct bU nec- 
essary T accour)ts, and prepare slalernenis of inewne, cost of goods manufac- 
tured, and cost of goods sold: 

1. During the year. 30,000 gaflons of Oozit was purchased at $1 per gaOon 
and 20.000 pounds of Doozit at $2 a pound. 

2. Salaries and wages accrued and paid during the year were as foUowa: 
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Acertitdai 

tnd^ytof 


Direct bbor 

Indirect labor 

SelJinf an d admlftUtntioo. | 

3, Other expenses mcurred were as follows: 


$39,200 

n.60o 

2$.000 


Supplies 

Repairs . . 
UtiUties 

Deprecialioo . . 

iDSurance 

Taxes 

Miscellaneous 
Total 


Padory 

$26.S00 

10,000 

6.000 

6.000 

960 

1.000 

1,000 

ISl.dOO 


and 

^dmiaUir^ion 

$3,000 

-0- 

1.200 

).S0O 

240 

-0- 

$00 

16,740 


4. At the close of the yw. inventories on hand were as follows: 

Ooxit 1.000 $al 

Doosit «.000 

Hdbit in process ~0- 

rioiahed TidlHt . SOOuniU 

0.21 ^ ^ eccounis. The Craftex Corporation produces a single 

product. The first Hems finished are the first items charged to cost of sales. 

Requirtd: Complete the following T accounts, and prepare a statement show- 
ing the gross profit for january and a supporting statement showing how it 
was derived. 

Seles Finiibed Goods 
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Ftclory Overbext 


Depr'n 

1.300 

Utilities 

600 

Taxes 

300 

Insurance 

300 

Repairs 

1.200 

Miscell 

800 


Stores (Haw Materials and Supplies) 
1/1 baJ. 2.9W Supfiies 

Purchases 13.600 Issued 3.000 

Returoed 
Purcbases l.SOO 

1/31 bat. 2.000 


AccnKd F»ctofy Payroll 


12.900 

Indirect 

Labor 

3.SOO 


Direct 

Labor 

11.000 


2 22 Comply manufactures seat 

for automobto, It has two productiv* deputments. lewuig and finishing. 
All sewed coven «« truisfened to finishing and all finished covers are shipped 
to company warehouses. The company started business on January 1. 1963. 
A sepJate ledger is maintained by the factory. He resulU of the factory, 
operations ate reflected in the following data, for the first quarter of 1963. 


Required. Based on the data shown, record all summary joumal entries that 
were made on the factory journal and the offsetting entries, where necessary, 
on the genen) |oum«I. 


THE SITRITE COMPANY 
Fectory Accounts 


Raw materials 

MU* 

... 1230.000 

CrtUU* 

I2SO.OOO 

Batanee, 
Jan. 31. 1963 
$ 30.000 

Work in process — sewiDg 

. . . 3U.OOO 

290.000 

S4.000 

Work in process — finishing 

430.000 

3S0.000 

30.000 

Factory overhead — sewing 

. . . 60.000 

60.000 

-0- 

Factory overhead — finishing, . . 

. . . 80.000 

80.000 


General ledger control 

} 

} 

164.000 


Rsv Materisk SubsicUary Ledger 




Bdtimad (o 

Diihofnd ia 

Balance. 

Ratf MaUfiaU 

Punhates 

Sapplitrs 

Sewing Dept. 

Jan. 31. 19 

A 

1 89.000 

$2,000 

$ 78.000 

$ 9.000 

B 

110.000 

4.000 

88.000 

18.000 

C 

61.000 

-0- 

78.000 

3.000 

Total 

1280.000 

$6,000 

$244,000 

$30,000 


THE COST ACCOUHIINO CYCIE 


55 


2-23 


Trial Balance— Factory 

Overhead Subsidiary Ledger 

Setping Finishing 

Depi. 

114.000 $19,000 

Infract labor 

^anr^a^ftflftH ♦ 

. . . . 24.000 
4.000 

34.000 

6.000 

R#Min • • • 

. .. 8.000 

7.000 

Utiliiiea 

3.000 

4.000 


2.000 

3.000 

1 • * M A* 

1.000 

1.500 

1 nsujwic* ■ • • « • • • 

Miscellaneous • • 

. . . . 4,000 

5.500 

Total 

.... $60,000 

$80,000 


d coH accouxu and /Snoncto/ MC<mnU- 
opirTaons on July 1. n. following shows the gross dob.ts .nd 
cTodits in Mch locount of Ihe ledger as of Deeembw 31 except lor the w«k 
in-process and Bnished goods inventory accounts. The company uses a cost 
tyttm for its manufacturing opentioiu. 


THE SMITH COMPANY 
Trial Balance 
December Si 

Twu^cdom Balonet 



Dt. 

Cr. 

Dr. 

Cr- 

Cash 

.. $464,000 

$370,000 

$ 94.000 


Nolea receivable 

20.000 

12,000 

8.000 


Accounts receivaUe 

340.000 

302,000 

38.000 


Raw materials 

125.000 

118.000 

7.000 


Finished goods 

. Compute 

Compute 

30.000 


Work to process 

. Compute 

Compute 

14,000 


Factory suppUss 

18.000 

14.000 

4.000 


Prepaid iosurance 

1.900 

1.500 

400 


Pleat and equipment 

95.000 

-0.- 

95.000 

1 50,000 

Mortgage payable 

-0- 

$0,000 


Accrued mortgage iotereet. 

-0- 

750 


750 

Accrued wages 

. 145.100 

147.000 


1.900 

Capital Slock 

-0- 

150.000 


150.000 

Vouchers payaUe 

. 325,000 

365.500 


40.500 

Sales 


360.000 


360.000 

Cost of goods sold 

. 250,000 

-0- 

250,000 


Selling expense 

27.500 

-0> 

27,500 


Administrative expense 

29.000 

-0“ 

29.000 


Financial expense 

6.250 

-0- 

6.250 





$603,150 

1603.150 


You are also given the following infonnatioa: 

1. The ending Work in Process Inventory consisU of the following: Materials 
10.000; Direct Labor $4,500; Manu^cturing Expense $3,500. 


se 
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Materials control 


Natuf# of row moftriolj and supplies 

Materials which actuaUy form a part of the finished product are known 
as direct materials. Those which are minor in importance, such as small, 
rebtivcly inexpensive pins or screws, or which do not physi^lly bec^« 
a part of the finished product, such as polishing matenals, are called 

indirect materials or supplies. . 

Factory supplies, office supplies, and selling supplies are types oi 
materials that are sometimes included under the general descnption of 
“stores." since frequently these are all combined and administered by 
a single storage function in an organization. If this procedure is followed, 
the supplies are inventoried initUUy, charged to Stores when acquired, 
and then, as they are used, they are charged to appropriate cost or ex- 
pense accounts. When consumed, factory supplies are charged to Fac- 
tory Overhead, which is an inventoriable cost. Office supplies and selling 
supplies are charged to General. Administrative, and Selling Expenses 
as expenses of the period. 

Of^ a firm subcontracts with another manufacturer to produce 
finished parts which will then be assembled and processed further by 
the prime contractor into a finished product. Such materials are referred 
to as finished parts, or subcontracted parts. A manufacturing firm itself 
may produce component parts in subassemblies which are assembled into 
finished products in main assemblies. 


Objectives of materials control 

A manufacturing firm's investment in inventories generally represents a 
significant portion of its current assets. Maintaining a properly balanced 
inventory investment requires careful planning and control. Excessive 
inventories result in higher ioventory carrying costs, including losses due 
to spoilage, addftiona] storage space, and unproductive use of capital 
funds. On the other hand, inventory shortages result in production 

sr 
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stoppages, excessive setup costs. «.d higher ordering and invoice-process- 
ing It is important, therefore, for a company to exercise close con- 

trol over its inventory investment. 

The obiectives of materials control may be list^ as foUows: 

1 No unauthorixed commitment of the firms funds should ^ made 
for ’materials by operating departments where centralized purchasing is 

*** 2 ^ Materiab which were not ordered or which are not in accordance 

with the specifications ordered should not Iw accept^. ... 

3 Mate^ls should not be accepted unless provision is made for ad- 
justments with the vendor for shortages or damaged goo^. 

4 There should be assurance that maleriaU actually have been re- 
ceived and the proper prices charged for all expenditures made. 

5. There should be adequate physical control over the storage of 


mventory* . 

fl. Proper cost control should be exercised over the quantities of mate- 
rials and supplies used by operating personnel. 

7. There should be a proper balance between the dollar investment 
in inventories and the costs incurred in the acquisition, utilization, and 
storage of materials as well as losses due to production stoppages or lost 
sales caused by lack of stock. 


Orgonizofional responsibilities for materials control 
Figure 3-1 traces the materials cycle from placement of purchase order 
to replacement of materiab used. In order to maintain a systematic con- 
trol over materials, many firms use a routine which coordinates the 
various phases in the materials cycle and assigns responsibility for mate- 
rials control to the several functions involved. Because of differences In 
organuational structures, responsibilities for materials control vary from 
company to company. In many concerns, responsibility for different 
phases of materials control are assigned to the following functions: (1) 
purchasing, (2) receiving and inspection, (3) stores, (4) factory pro- 
duction departments, and (5) materials planning. 

Purchosing 

The pxirchasing department is responsible for the aci|uisition of mate- 
rials at the lowest net price consistent with the specifications stipulated 
by the requisitioning department. The purchasing department also is 
responsible for planning the delivery of materiab so that inteiruptions 
in the production schedule will not occur because of material shortages. 

The initiatioD of a purchase begins with the receipt of a purchose 
requhitian by the purchasing department. This form is prepared by a 
person authorized to order materiab or supplies. It may originate in 
materiab planning, stores, or other factory departments as well as in 
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MATCRIAIS COSTS— 


Phai#» 


“PqpffWoA" 


Pur«heM 


R«e»Ipf 


IncpaelfOA 


t 

Sioro0« 


UtillsoHon 

I 

• Npl0«»«*nr 


Fig. 3*1 The meterUli cycle. 


PwreltfM 9f^ 


KMcivinp report 


ImpoctioA report 


Perpetvok •Rventory 
Mmniory 


AAaterlefi reeuUitiOii 


^choM requ»siti«o 


Diilribvtieo ef ''pop9r^9tk^ 
Supplier 

GeMTol oeeountinR 
Meteriolt plennins 
Roceivinp 

Oeneroi eceowntlng 
Meterieli plorm^rtp 
Pvrehoiinp 

Stores 

Otnerel eceouniing 
Molerioii plenninp 
Perehoiirtg 


MeterloUplOMing 


RequIsitioolAQ dept. 
Celt eeeewntinp 


Ps^rehoilnp 


administrative or sales departments. The purchase requisition indicates 
the quantity of each item desired, the date desired, and a suggested 
suppUer. 

The purchase order, which is prepared in the purchasing department 
and forwarded to the vendor, is a written authorization to the supplier 
to deliver the quantity of each type of material specified, at the terms 
stipulated and at the time and place mentioned. 

The responsibilities of the purchasing department include: 
i. Obtaining price quotations from vendors for items appearing on pur- 
chase requisitions received. 

i. Selecting between alternative suppliers after giving effect to price, 
quality, delivery time cycle, and freight cost 

3. Deciding on optimum size of purchase order after giving consideration 
to quantity discounts, freight savings on large ordere, materials han- 
dling, ordering costs, space llmitatioDS, and the cost of capital tied up 
in inventories. 

4. Preparing purchase orders and forwarding them to vendors. Gener* 
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aUy, multicopy orders are prepared which serve the Mowing put- 

poses: 

ft. Authori2es vendor to make shipment 

b. Notifies receiving department of goods to arrive in ruhire. 

c. Advises materials planning or other requiritiomng department that 
order has been pla^. 

d. Notifies general accounting department erf purchase commitment. 

Rftceiving ond inspection .u i r 

The receiving and inspection department is responsible for receiving 
authorized shipments, inspecting the content, filing appropriate fonns, 
and transporting goods to stores. . , , 

The receiving and inspection department normaUy performs the fol- 

lowing functionst 

1. Receives and inspects goods and verifies the quantities with purchase 
order and packing slip. 

2. Prepares reports on shortages, damages in transit, and returns to 
vendors. 

3. Prepares receiving report f<w distribution to various departments. 

4. Delivers goods to stores. 

The prind^ document prepared in the receiving department is a 
receicing report (Fig. 3-2). Generally, the receiving report contains pro- 
vision for comments regarding the condition of the shipment- However, 
in some companies a separate inspection report is prepared, particularly 
where very costly and highly calibrated materials are received. The re- 
ceiving report is a basic document in a company's system of internal 
control. The copy forwarded to the general accounting department pro- 
vides a comparison between the actual quantities received and those 
appearing on the supplier's invoice. Copies of the receiving report also 
are sent to stores (so that space can be provided and perpetual inventory 
records notated), to purclu^g (for follow-up on orders placed), and to 
materials planning (^ inventoiy planning purposes). 

Stores 

The role of the stores department is as follows: 

1. Receives and verifies quantities of goods and places them in storage. 

2. Enters receipts on stores ledger card (Fig. 3-3), if this record is 
maintained in stores rather than in materials planning, purchasing, or 
^cost accounting. 

3. Disburses materials to factory upon receipt of properly authorized 
forms called materials requisitions ( Fig. 3-4). 

Storeroom losses may result from deterioration, breakage, theft, and 
inability to locate items when needed. These losses can be minimized 
through efficient storeroom procedures. Normally, the storeroom is di- 
vided into sections, bays, bins, etc. Sin tags are maintained which show 
the quantity and location of each item in the storeroom. The locatloD, 
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degree of control exercised, aod allocation of space to speclBc items de< 
pends on their characteristics, e.g., frequency of use. cost. size. 

It sometimes is more economkal not to maintain a formal paperwork 
accountability or requisitiooing procedure for certain items of raw mate- 
rials or supplies. This may be advisable for items which are least likely 
to be personally useful to employees and for relatively inexpensive items 
or for materials which are used in large quantities in production, e.g.. 
raw milk, crude oil, sand, coal. 
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AriPttrong n® Co 

STORES iSDOER CARO 


!»•«_«£«£ 

^ ... G,E. lA h>p. 

Doscnphon ^ 


ltee«iv«d 


50 

Minimum 4 voiWity 

20 

Rwrd«r qwon*(ty __ 


Soloneo 


Do.. ".I" Q.X. t:. *— ■>»•• NO. Q2, isL ijiL 

Dot* ^ ^ ^ 

2/l|9,«lJ0j2»: y|l*0.00 | ^^ | ^^J , | .,.Oo l 72.CC I ^ 1 18.0o| 100». 



Fig. 3-3 Stores ledger card. 



No. J«S1 


Armstroflf M^nvtpttvfinO Ce 
MATERIALS REOUISiHON 


Dalivof to — 
Approved bf 


kttj. 


5/2/64 


Olorao to 


Sob 109 


I I Qty. Unit Totol 

Item Qty. N««b«f DeKtipfioft Cokt Coit 


?elnt 3 qte.l it3-A I Bl« Eft»l 13 qti.l 3.50 | 10.50 




FKiedby Pficed^-H^ it'dby tec*d 

Fig. 0^ Materials requisition. 

Production deportments 

Materials control extends into the factory, where raw matemls are 
utilized in production. Factory control over raw materials may be exer- 
cised in the following ways: 

1. Comparing the actual quantities of materials used per unit ot out- 
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Exhibit 


Meiteriils Utiliiatioo Report 

Minnc DepartmeDt 

Week Eoded 


Ptriod 

Tkif wttk 

Last week 

Year iodaU 

VnUi pnduexd 

iO.000 


130,000 

Rate maUriaU used 

TM 

lb 

1 

Poundxpif 
100 unit* 

- 

Poundt per 
iOO uniii 

Pwndt per 
too uniU 

Woodflour 

10.8SO 

■n 

106.7 

106.3 

AtAPch 

4.fi30 

■eis 

44.2 

44.0 

Reeifi 

1,005 

10.1 

9.6 

9.6 


put during the current period with corresponding data for preceding 
periods. An illustration of this type of control report appears in Exhibit 
3-1. Presumably, the supervisor of the mixing department will seek ex- 
planations and take measures to eliminate the unfavorable trend shown 
for materials utilization. 

This method has greatest applicability to companies producing a single 
product, e.g., milk, bread, refined sugar. However, it may prove mislead- 
ing if used by multiproduct companies. In such situations, the amount oi 
raw materials used is aJTected by the mixture of products manufactured 
as well as the efficiency with which raw materials have been utilized. 

2. Establishing standard quantities of raw materiab for each unit of 
product manufactured and comparing the actual quantities used with 
the standard or allowed quantities. During a period of time, the total 
standard quantities of a particular raw material that should have been 
used is calculated by multiplying the standard quantity per unit of prod- 
uct by the number of units manufactured. This may be illustrated by 
assuming that the engineering department of a firm has established the 
following raw materials standards for products X, Y, and Z: 


Raw maUrial 

Siandard ^uaniUia per unit 

ProdadX 

Praduet Y 

Produei Z 

a 

■1 

61b 

6U> 

h 


16 pc 

12 pc 

c 

Bl 

31b 

31b 


During a particular week the following actual results occurredj 
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Prodoctioo: 

Product X 

Product Y 

6.000 oiuU 

4.000 uniU 
. . 5,000 uniU 

Row oMlcriab used: 

... I34a000 lb 

Item b 

.... 278,000 pc 

Item 

, 48s000 lb 


E*hib« 3-2 shows how these d»ta might be presented in e materials 

soports. In companies where finished panels must 

conform to close tolerances, eg., precision 'Jf! 

tronic tubes, scrap losses often represent a significant ^on of Ae total 
product cost. In such situations, as an item is scrapped, a scrap H^ee Is 
prepared which contains such information as the part number of item 
scrapped, processing stage at which scrap occurred, employee respon- 


Exhibit 

Miteriftto Utiiuation Report 
Department 


Week Efided 


Ba\e maietial wed 

Actual 

quantUUx 

Standard 

^uaniUu* 

Vofianee 

Bffieieney, 

% 

a 

134.000 lb 

122.000 lb 

(12.000) 

90.6 

b 

278.000 pc 

270.000 pc 

(8.000) 

98.2 

c 

46.0001b 

$la000 lb 

3.000 

100 2 


Exhibit 


Daily Scrap Report 


Fort no. 

CaMof 

strop 

Gaum 

Amount 

PtretrUof 

total 

10S6 

t 809 

Operator ioefficieocy 

12.109 

28.0 

681 

46S 

Defective materials 

680 

9.0 

136 

1.263 

Poor dies 

1.263 

16.8 

964 

2,200 

Machloe aligameot 

2.100 

26.0 

871 

1.400 

Matorials hoodliog 

668 

8.6 

321 

710 

Other 

710 

9.4 

804 

680 




Total 

$7,527 

Total 

87.527 

100.0 


Coat of food itema 

Scrap aa perceot of p>od ilema 


$M,S60 
8 9% 
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as shown in Exhibit 3^. 

SSrS'iSiS^s 

and ( 2 ) lowest combined total ordering and carrying costs. 

I Inventory turnover rates. Exhibit 34 presents a report of the 

of the materikls inventory of the Keith ‘Jur.^arc^t 

19M. The turnover rates shown are calcuUted by dividing 

of each materials item used during the past y^ by ‘Y. *1 " 

on order at the close of the year. As indicated, thu 

be expressed in terms of the number of months usage 

the inventory on hand and on order. Presumably, the company's manage 

ment will establish a standard or target turnover rate, based on past 

experience and its judgment of future operating conditions, with which 

actual turnover rates can be compared- 

Although commonly used, this method is not theoretically sound. It 
does not give consideration to ordering costs, purchase discounts ob- 
tained on large orders, freight savings on large shipments, inventory 
carrying costs, etc. Because of these factors, under certain circumstances 
it may be more economical to deliberately maintain a low turnover rate 
for particular items. 


Exhibit S^4 


THE KEITH COBPOHATION 
Status of Materials Inventory 
Ai of December 31, 1964 


lUm 

On hand 

On order 

TM 

Veed 

durinp 

im 

r44rrt- 

oeer 

raU 

MorUhe' 
Htpply 
on hand 

Sockets 

Plugs 

Wire 

Ceramic bases. .. 
Metal bases. . . . 
Wooden bases . . 
Shades — style: 

A-lOO 

A-101 

A-102 

A-103 

Fixtures 

$ 1.600 
400 
4,900 
18.000 
3,600 
6,400 

1.200 

800 

700 

900 

IslOO 

-0- 
$ 200 
1,600 
-0- 

-0- 

-0- 

-0- 

Hl- 

SOO 

-0- 

-0- 

1 1.600 
600 
6,300 
18.000 
3.600 
6.400 

uoo 

800 

1,200 

900 

1.100 

% 4,800 
1,400 
10.600 
72,000 
6.000 
$.000 

6.800 

900 

2.900 

1.900 
3.600 

3.0 

2.3 
1.6 

4 0 
17 

.8 

3.7 

1 1.1 

2.4 

2.1 

3 3 

■ 40 

5.2 
7.4 

3.0 

7 1 

ISO 

2.1 
10.9 

SO 

$.7 

3.6 


$39,600 

$2,300 

$41,900 

$113,900 

2 8 

4.3 
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t Lowest combined total ordering and carrying cosb. Raw materials 
inventory costs can be divided into two broad categories: (a) ordering 
and related costs and (b) carrying costs. In this type of decision only 
incremental and opportunity costs are relevant. Included in order-process- 
ins costs are purchasing, invoice processing, quantity discounts, and 
freight savings. Carrying cosb include materiaU handHng, the value of 
storage space and facilities required, deterioration, and Interest on capi- 
tal funds invested in inventories. 

Cosb in these two categories move in opposite directions. When the 
average size of purchase orders is increased, total ordering and related 
cosb decrease, since fewer orders are processed and freight and discount 
savings occur. Howcvct. when Urger orders are placed, the size of the 
average inventory on hand also rises, since it is equal to approximately 
one-half of the amount of the purchase order. If the average inventory 
size is greater, inventory carrying costs rise, since more space is required, 
interest is lost on excess funds tied up in inventories, more deterioration 
takes place, etc. The optimum im'entoiy size is achlo ed when the com- 
bined total ordeiing and carrying cosb are at their lowest point. 

This may be illustrated hy assuming the following facts for a single 
raw materials item: 

Invoice price 

Annual quantity required LOOO units 

Orderiog eeets per order 

Inveottfy carrying costs as a percent of 
lovwce price 15% 


Esfiibie S‘S 


Calculation of Optimum Inventory Sire* 


.Vam6<r 

of 

ordtrt 

4 

Cniii 

per 

order 

Attragt 
inveniory 
(M order) 

Arerepe 
irtrtnlory 
mi 
{$5 per 
item) 

/nrentory 
eorrying ; 
eotl (/5% 1 
intenlory \ 
eosO ! 

Order- 
proeetsing 
east 
iS$ per 
order) 

Total combined 
order-proeeeting 
and intenlory 
carrying 
cotU 

1 

1.000 

300 

$2,100 

WM 

■■ 


2 

>00 

230 

1.2$0 

■BS 

■fM 


3 

333 

166 

830 

125 

24 


4 

250 

125 

625 

94 

32 1 


$ 

200 

100 . 

500 

75 

40 


6 

167 

$3 

41S 

62 

48 

no 

-♦7 

143 

71 1 

355 

$3 

36 

109*- 

8 

125 

63 

313 

47 

64 

111 

9 

111 

$6 

280 

42 

72 

U4 

10 

100 

$0 

250 

37 

80 

117 


* Arrow indlcalea optimum lovantory use. 












67 


MATtt.AlS COStS-ACCOUNT.NO AND CONI.Ol 

E,hib,. « i. - b. «n .h.. ;f«s 

and carrying costs occur if the ^0^50 inventory 

in se..en onders of 143 units each. ^ ^ 8 of 

size of $355. These calcdaUons may *‘'"P‘;7„;';^“f^ifications to 

Chapter 20. 


Accounting for nuiterials 


EUmenis of mofonols cost i«vAW 

The cost of materials used in production includes at least 
cost of the materiab purchased. Other cost items which may be 'rea ^ 
as elements of materials cost include transportation charges meurr^ 
and home by the purchaser, purchase discounts aUowed (a reduction in 
materials cost). Teeei>'ing and inspecting, and storage. . . ki- 

Including these costs in the materials cost makes them ms'enlorjabie 
costs. As such, they are a part of the raw materials inventory on the 
balance sheet, and they are recognized in the income statement as a part 
of the cost of goods sold, in the period of the sale, of the finished prod- 
ucts for which the materials were utilized. 

The alternative to accounting for these cost items as elements of mate- 
rials cost is to account for them as period expenses recognized in the 
period in which they are incurred. In this eN-ent. they do not appear on 
the income statement as a part of the cost of goods sold but rather as the 
separate expense items of freight in. purchase discounts taken (a nega- 
tive item), or costs of storage such as warehouse rent or salaries of stores 


personnel. 

The handling of these costs as period expenses may be the simplest 
method. The practice of inventorying them. howeN*er, results in a periodic 
income figure which is more nearly in accord with the goal of matching 
related production costs with the sales re>'enue of the period. In addi- 
tion » the identification of these costs as part of materials costs is more 
useful for decision-making analyses. 


Illustration of transportation ond storage costs 
Assume that the Heebink Company purchased raw materials at a cost of 
$100,000 and used them to produce goods in 1964, with direct-labor and 
factory-overhead costs of $120,000, which were sold in 1965 for $250,000. 
Assume further that transportation costs irKurred in del^^'e^ing the raw 
materials to the factory in 1964 amounted to $2,000 and that the cost of 
storing the raw materials prior to their use in production amounted to 
$5,000. Ignoring selling, administrative, and other expenses, the effect on 
income for 1964 and 1965 under the US'© methods of accounting for 
transportation and storage costs is shown in Exhibit 3-6. 



68 


COST ACCOUHTJNO 


EsMbiC 



TraMporUiion wd swnfe c«U u eUmeoU of inven. 
torUble maUriel* coot: 


Soles * j’ ' 'ij* 

Cost of foods miou/actured awl sow 


Grose profit 

TraiksporUtioo and storage expenaea 

Contribution to other expenses and income 
THnsporUUon and storage coeU as period expenses 

Sales 

Coat of goods manufactured and sold 

Gross profit 

Transportation and storage expenses 
Contribution to other expenses and income . 


- 0 - 

-0- 


- 0 - 

-0- 


-0- 


-0- 

S 7.000 


$(7,000) 


$230,000 

227.000 


$ 23.000 
- 0 * 


8 23.000 

$230,000 

820.000 


30.000 

- 0 - 


$ 30.000 


In the illustration, the $7,000 of transportation ai^d storage costs are 
recognized in the period of the sale of the goods, when they are treated 
as elements of materials cost which are inventoried, Uus, the accounting 
objective of matching revenues and costs is adhered to. It should be 
noted, however, that when the rale of materials purchases and the rate 
of production and sale of goods does not change materially from period 
to period, substantially the same income results are achieved under 
either method, assuming constant transportation and storage expense. 


Normalizing traniportolion, storage, and other costs 
related to moteriols 

The decision to treat transportation and storage costs as elements of 
materials cost is accompanied by Ae problem of identifying such costs 
wiA specific units of materiab. Freight charges, which ordinarily are 
based upon weight, might be assigned on a specific identification basis 
to the invoice cost of each materiab shipment. Where Aere are several 
Items in a shipment wlA differing weights, Xhe freight charges might be 
allocated among Ae items on Ae basb of Ae relative invoice costs of 
each item in the shipment regardless of weight. 

A normal transpo^tion charge based upon past experience and future 
estimates also can be used in costing materials received. Assume Aat. on 
the average, transportation charges for a firm amount to 10 cents per $1 
of materiab purchased. As transportation costs are incurred, Aey would 
be accumulated in a Transportation Expense account. As materiab are 
received, Ae nonnal transportation charge of 10 percent would be 
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credited to Tren^tion 

d^ed'to materisis on t nomal or average basis. 

Methods of occoonting for cosh discounts - “Sis 
Vendors frequently offer cash disc^nts ^10 n/30 for ex- 

within a certain discount f-'fod. Payn«-« ^ ient is 

rfitr. .nr.., . 

each consisting of two steps* 

Method 1 consists of: 

1. Recording the gross invoice price at the tune of purchase 

2 Becogniring the allowed purchase discount as an income item. 
Purchase Discounts Taken, at the time payment is made 

Method 2 consists of: . , a j jj. 

L Recording the net invoice price (gross price minus anticipated dis- 
count ) at the time of purchase 

2. Recognizing purchase discounts not token as an expense or loss 
Item, Purchase Discounts Lost, at the time payment is made 

To illustrate the two techniques, assume that the Crosby Company 
purchases materials at a gross Invoice price of $3,000 with terms of 
2/20, n/00. Entries to be made under the two methods, assuming pay- 
ment within the discount period and payment after the discount period, 
are summarized in Exhibit 3-7. 


THE CROSBY COMPANY 
AceouoliDf for Purchase Discounts 



P^nenl wilhin 

Payment (tfter 


ditcouni period 

dieeouni period 

Method 1: 

(1) Materials Invent^ or Purchases. . . 

. 3.000 


Accounts Payable 

3.000 


(2) Accounts PayaUe 

. 3,000 

3.000 

Cash 

2.940 

3.000 

Purchase Discounts Taken . 

00 


Method 2 : 

(1) Materials Inventory or Purchases . . . . 

2.940 


Accounts Payable 

2.940 


(2) Accounts Payable 

2.940 

2.940 

Purchase Discounts Lcat 


60 

Cash 

2.940 

3,000 
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From 8 management control poml of view, the s^nd method has the 
advantage of M^ealing purchase discounts which Iwve been ^t and of 
purchase Xmnts lost in the period m wh«h they are 

actually lost. 


lUtistrative accounting entries 

m'r^ori'ij^entes for recording the acquisition of materials by the 
nSc^h Coinpany are dlustrative. The company treats f^d’^e 
^n^ a rediction in materiab cost and normalizes iS traruportation, 
^rage, purchasing, receiving, and inspecting costs « elements of mate- 

rials cost. 

( 1 ) 

(Receipt of 70 unit* of materW A ordered from vendor X. Gro- invoice «»t. 
II, SOD. Tarmi; 2/10, n/60.) „ 

MaUrials InvenWy (er PufchasCT) ’ 

Accooota 

( 2 ) 

(Return to vendor of 20 unit, of inferior rr-teriri received as part of ehipment ,n 
traoaacUon 1. Tbe reiuro la for aedit.) 

Accountt 

MaUriali Invantory (or Purchato) 

( 3 ) 

(Paymanl of purchase from vendor X wilhin diacounl period) ^ 

Accounu ' 

Cash 

Normal transportation. puKhasing. receiving, and inspwting costs we 
charged to the retained units of material A purchased. The transporta- 
tion charge is based upon the cost of materiab and amounts to 6 percent. 
The charge for purchasing cost is estimated to be ^ pw order. Tne no^ 
mal receiving and inspection charge is 80 cents per unit of material 

( 4 ) 

Materiab Inventory (or Purcbaaea) 

TransporUUofi Expenaea 

Purchasing Departmenl Expewea * 

Receiving and loapecUon Eipenaes 

The actual expenses of transporting, purchasing, receiving, and stomg 
materiab are accumulated in the respective expense accounts as Uiey 
are paid or incurred. 

The Nickerson Company uses a perpetual mveotory system in account- 
ing for materials. The Material A subsidiary record whidi supports the 
Materials Inventory Control account appears, after the transactions 
above, as shown in Exhibit 3-8. 
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Exhibit 3^9 


THE NICKERSON COMPANY 

SufaeidiAfy Record— MAteritlA^ 


Maieriai A rtetipU 

fuua 

Balance 


70 ucuU @ 121 

Charges 

11.470 

105 

20 uniu 

$420 

70 uniu % S21.O0 
SO units @ 121.00 
$0 uniu % $23.10 

$1,470 

1.050 

1,155 


Hie unit cost of Mtertai .v.ilable for use in production, including 

the normal transportation, purchasing. '•"‘"6 

and reduced by the purchase discount taken, is eZo.lO. 


Utilization of motorials . . 

A materials requisition or standard bill of materials may be used as the 
authorization and basis of accountability for issuances of materials. A 
materials requisition Indicates item, quantity, unit cost, extension, requisi- 
tioning department, individuals approving, and the fob cost sheet to be 
charged. A standard biU of materials is a listing of the quantities of each 
type of material which should be necessary to complete a particular job 
or product. 

The summary entry for the bsuance of 10 units of material A to the 
fabrication department of the Nickerson Company is: 


Work In Procees 231 

Malerlab Inventory. ... 331 


The perpetual inventory which is maintained by the Nickerson Com- 
pany for materials, as a subsidiary record, ts credited for materials issued. 
If the materials are to be used on a specific job for which a job cost sheet 
is maintained, the job cost sheet— which is the subsidiary record of Work 
in Process— is charged for the cost of materials used in production. It is 
necessary usually to make entries in the subsidiary records more fre- 
quently than in the control accounts in order that the quantity of the 
various types of material on hand is known. 

When the factory returns unused materials to the storeroom, a returned 
materials report may be prepared and an entry would be made in the 
control and subsidiary accounts to reverse the entry for the issuance of 
material. 

The Nickerson Company also maintains a perpetual inventon* for 
finished goods similar to that for raw materials. The quantity and unit 
cost information for finished goods received by the finished goods store- 
room is taken from the job cost sheet for the finished production. 


COST ACCOUNTING 


Porpefual, periodic, and physical Inventories 

The fonnuU for accounting for cost of materials used m productioii is-. 


Cosis to account for: 
BcginiuDf ioventory 
Purchases of materials 

-0- 

1,1$5 

Accounted for as: 
Materials used 

Ending inventory 

2$| 

924 

Total 

1.1$$ 

Total 

lass 






Under a perpetual inventory system, the book figure for the ending 
inventory is a baUncing figure on the account, which may be verified 
periodically by actually counting the items physicaUy. This counting is 

referred to as “taking a physical inventory.*' 

Under a periodic inventory procedure, where a perpetual inventory 
is not maintained, a physical inventory is taken periodically, and the 
cost of materials used is the balancing figure in the accounts- In this 
situation, the cost of materials used is perhaps more accurately desenbed 
as the cost of materials which are assumed to have been used. 

From a management control standpoint, a perpetual inventory system, 
together with a materials requisition system, is a technique for control. 
When a perpetual inventory system is used, discrepancies between the 
•1)ook* figure and the actual physical inventoiy count might be due to 
either clerical errors or theft of materials. An examination and recheck- 
ing of requisitions and postings to the perpetual inventory records can 
reveal discrepancies due to posting errors. Under a periodic inventory 
arrangement where no perpetual record is maintained, there is no paper- 
work trail” which can be retraced. 

To alleviate some of the year-end time pressure of an annual physical 
inventory, many firms use a technique called the cycle, continuous, or 
rotating method of taking inventory. Under this arrangement, different 
items in the inventory are counted smd verified with the perpetual record 
each day. week, or month throughout the year. 

Adjusting the Row Materials occount and stores ledger cords 
for physical Inventory discrepancies 

Taking a physical inventory is an expensive operation. Prior to taking 
the inventory, it usually is desirable to arrange the stoclooom to facilitate 
the counting process. Generally, it is necessary to hall manufacturing 
activities during the period when the inventory is being counted. Verify- 
ing material costs and preparing inventory sheets also is time-consuming. 
Nevertheless, for external reporting purposes, a complete physical In- 
ventory count normally is made at the close of each year. 

The physical count of raw materials may be expected to disclose at 
least some diSerences from those quantities shown on the stores ledger 
cards. As a cor\sequence. both the stores ledger cards and the Raw Mat^ 
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^ c»»i .»,««. ■ 

be charged or credited to the .1 offsetting 

vento^Over-or-Short account in tbe SdiS^stL ledger 

ledger cards. 


Methods of costing materiah used 


Because of changing prices, the cost per un.t of purch^ ^te ml 
may fluctuate through time, and the in«ntory may 
Itei acquired at different cost*. When a firm use* only smal quanW « 
of materials in production, it is not too difficult to tag the mater.als w.th 

the actual, specificaUy identiffable invoice cost. 

Under the specific-identification costing method, the cost ta^are re- 
moved from the materiaU as they are sent to production. This cost 
figure, which was determined originally by an examination of specibc 
invoices, is used for cost accounting purposes. For income determination 
purposes, this method may be objectionable because of the case with 
which arbitrary cost and income manipulation may be accompiisnea 
through the choice of the particular units of Identical materials used. 
Specific identification cost may. however, be appropriate where special 
materials are carried for made-to*Ofder production in a job shop. 

In the more usual case in which large quantities of materials are in- 
volved in production, it is impractical to identify unit purchase cost with 
each individual item of material. In such cases, some pattern must be 
adopted for costing the materials requisitions, charging work-in -process 
control and subsidiary accounts, and crediting the perpetual invent^ 
for materials. Some of the more frequently used methods of costing 


materials used are: 

1. First-in, first-out (Fife) 

2. Last-in, fint-out (Lifo) 

3. Moving-average cost 

4. End-of-month average cost ( EOM ) 

5. Standard cost 

6. Base stock method 


All the costing methods, with the exception of the base stock method, 
have had occasional or recurring appro>^ for Federal income tax pur- 
poses. 


Flow of moteriols ond flow of costs 

First-in, first-out (Fifb) means that the unit costs of the earliest pur- 
cnased materials still in inventory are used first to cost the materials 
consumed during the period. When the materials consumption is suf- 
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fldent to exhaust the earltest purchase costs, additional jwages of mate- 
riSs are costed using the unit costs of the second purchase dunng the 

^S-irfirst-out (Lifo) is the opposite of Fifo Under Lifo, issues cf 
materials during a period of time are costed at the latest purchase cost, 

then the next latest purchase cost. etc. ... 

It should be emphasized that the pattern of cost flow d«s not neces- 
sarily coincide with the actual flow pattern of the matenals themselves; 
i 6 the UM of Fifo does not necessarily mean that the oldest matenals 
are used Brst. Rather, it means that the oldest costs are used for account- 
ing purposes first, regardless of the actual materials flow. 


Inventory costing methods illustrated 

Each of the more common inventory costing methods is illustrated for 
the Wentworth Company in Exhibits 3-9 to 3-14. assuming the following, 
data for material A: 


Jan. 1 

Beginning invenlnry (Dec- 2S purcha«) . 

5 uoits ^ $1.00 

$ S 

Jan. 2 

Purchase of material A . 

?0 umU ® $ 90 

6S 

Jan. S 

leeue of material A 

20 uoiU @ ^ 

? 

Jan. 12 

Purchase of materiel A 

40 uniU ® $1.20 

48 

% 

Jan. 2$ 

Isaue of material A 

10 units ® r 

} 


Summary; 


Tola! roateriai A to account for 115 uniU costing 1116 

Accounud for as issues 30 uniu costing > 

Accounted for as endiof inventory 8$ units costing ? 


The dollar amounts for the blanks with the quesHon marks will 
under each of the costing methods. Since under each of these alternative 
methods the cost of the materials issued will differ, the cost of goods 
manufactured and sold and the income for the period will be affected. 
The balance sheet will also be affected, since the balance in the inven* 
tory account after calculating the cost of materials issued under one of 
these costing methods is the ending inventory cost. 

Fifo 

In the Fifo method shown in Exhibit 3-9. the cost of the first matenals in 
(purchased) will be the costs assigned to the fint materials out (issued). 

It should be noted that if perpetual inventories are not maintabed, 
or are maintained for quantities only, the periodic inventory method 
might be used in which the cost of the ending inventory is calculated 
first and the balance represents the cost of materials issued. Under Fifo, 
any materials on hand will be costed at the latest costs. The details (rf 
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EvhibiC 3-9 


THE WENTWORTH COMPANY 
Inventvy Costing 

Perpetual Invedlory 


Coat of maleriab U$a«<l : 

Jao. S -20 ow»a{j5 ^ $.90 1S.50 

Jao. 25—10 ufliU® 1.90 


Remaiodar in Ibe ending Inventory: 

^ 

40 unitt ^ 11.20 

Total coaU accounted for 


. $ s.oo 


. 15.50 


9 00 

1 27.50 

. $40.50 


. 46 00 

68.50 

$116. OC 


£rKt6U S-I9 


THE WENTWORTH COMPANY 
Inventory Coeting under Fifo 
Periodic Inventory 


Coat of ending inventory <ilie quanUly may be obUined from a 
phyiicaJ inventwy count or from the perpetual inventory): 

„ .. fOOuniU 011.20 W 00 

^ “"“ids uniU 0 $.90 JOJO 188 SO 

Total eoate to account for IIIO 00 

Accounted for aa ending inventory 88 50 
Coat of materials issued 12^0 


the periodic inventory method of calculation under Fifo are shown in 
Exhibit 3-10. 


Life 

Under the lifo method presented in Exhibit 3-11, the cost of the latest 
materials in (the latest purchases) will be the costs assigned to the first 
materials out (the earliest issues during the period). The perpetual 
inventory system with Ufo is assumed in Exhibit S^ll. 

The Lifo data in Exhibit 3-11 assume the use of a perpetual inventory 
system in which requisitions are costed continuously at the latest avail- 
able purchase cost as materials are issued. Somewhat different results 
may be obtained if Ibe inventory is costed at the close of the period. To 
illustrate this point, assume that the periodic inventory system is used 
as shown in Exhibit 3-12 in which the inventory is costed monthly, 
rather than continuously, day to day, as under the perpetual inventory 
method. 

Closely related to the Lifo method is a method, which has been sug- 
gested 1^ some businessmen and accountants, that would cost the requisi- 
tions of materials at the market quotation at the time of issue — even 
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THE WENTWORTH COMPANY 
iDv^tory Coatiof under lifo 
Perpetuel Invenlory 


Coet o( materials mued: 

Jan. 5 —20 ^ 

Jan. 2S — 10 uniU ® 11-20 

Remainder in the eodinf inventory: 

5 unit* @ 11-00 

SO unite ®%S0 

S0\ioiU ® 11-20 

ToUl costa accounted for 


016 

12 


$ 30 


80 

Slid 


£vfi<6ie 2*J2 

THE WENTWORTH COMPANY 
Inventory Cosiinf under lifo 
Modic Inventory 


Coat of ending inventory: 

SuniUl^ll.OO • 5 

70 uniU ® 

10 uniU 11.20 

Remainder— coat of materials issued: 

30 uoiU ® 11.20 _?5 

Total coeta accounted for 1115 


though no purchase has actually been made at that cost. The use of this 
market replacement cost in the Lifo costing method has not been ap- 
proved for income determination purposes by Federal income tax 
authorities or by professional accounting societies. It may, nevertheless, 
be useful for internal management purposes. 

Dollor-voluo lifo 

Tbe Lifo method described in the preceding section is based on specific 
identification of units. In pricing ending inventories under this method, 
any increase over the opening inventory is priced at the earliest costs 
incurred during the year. The closing inventory may be viewed as con- 
sisting of two lumps of costs: a base stock carried over from the prior 
period and additional costs incurred this period. 

In industries where the raw materials inventory consists of relatively 
few items. Lifo based on specific identification may be practical. How- 
ever, in companies which utilize many raw materiab, specific identifica- 
tion frequently is impractical. Because of the potential tax benefits under 
Lifo, managements of such companies for several years prior to 19dl 
attempted to obtain Treasury Department approval for reporting inven- 
tories on a dollar-value basis rather than a specific unit Lifo basis* In 
1961, such permission was sranted by the Internal Revyue 
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“T'Na'Lal un«. i-®- according to ewnomic activity 

2. Cost component, i.e., materiaU. Jabor. and ^erhead 

3. Financial sUlemenl classification, i.e.. raw matena , P 

UO .h. "■-■S « “ 

twice* at the base year cost and at the current cost. The base y 
yTin w£h L Jwas adopted. The difference between the en^ng and 
Leinning inventory, at base year cost, represent the (o 

de^se) attributable to the present year. This is then cor. ^ 

to current cost by application of a price index. The p 
derived by relating the closing inventory at current cost to the closing 

'"rSI7cHM^*eJnrnIveral different variations 
closing inventories under the dollar-v.lue Life metht^, One «tnmonly 
used procedure is illustrated in Exhibit 3-13. As indicated, the ending 
inventory is computed at both base year and current ^t. and the rela- 
tionship between these two figures results in a cumulative price index 
of 120 percent- The inventory increase is converted into current cost 
through the application of this index to the increase in invent^ at base 
year MSt. This inventory increase at current cost » then added to the 
reported opening inventory, resulting in the closing inventory to be 
reported under the dolI®r«vilue Lifo method. 

In Exhibit 3-13, the fnaense in inventory nt base year cost was con- 


Exhibit 

THE WENTWORTH COMPANY 
fUuetntioQ of the Doller-value lifo Method 


lUm 

UniU in 
ending 
tneeniory 

Vniitott 

Ending inten/ory 

Pries 

index 

Ctvrtnl 

yar 

1 

Bast 

yeoA 

At cutftni 
ntt 

Af bast ysar 
cost 

X 

t,000 

1 .60 

% .30 

1 600 

% 300 


Y 


1.20 

1 00 

2,400 

2,000 







$2,300 

1207c 


Less: BeginiuDg inveotory at base year cost 12,000 

Inventory addition al base year cost I aOO 

Price Index Xl.2 

Increase in inventory at current year cost I 600 

Add: Beginning inveiit<vy as reported on books and tax 

purposes 12.100 

Cost of ending mveot^ as reported under d^lar-value 
Lifo method S2,700 
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verted into current cost by means of a price index. A though ,t wodd 
I^m tS under the Lifo method, current cost should represent Ae 
ewLf^osl incurred during the year, the Interna Revenue Serv.ce 
a"Sy permits curent cost to be either d) 

£rii the year, (2) average cost incurred, or {3> the mo« recent cost 

‘"Ap"a^ from the :dvanU6e of not having to specificaUy “y uniU, 
under the dollar-value Lifo method it U not necessap^ to replace spec.fic 
units which have been depleted in order to maintain a Lifo position. 
Ser the specificidentiflcation method, failure to make such replace- 
menrresults d a matching of b«e year costs with current revenue, 
which in the advent of rising prices produces high income and tax. This 
2s not occur under the dollar-value Lifo method, as long « the tota 
dXr vll2of the ini’enlory pool remains intact, regardless of the actual 

depUMon of specific item$- 
Movlng -overage cost 

Under the moving ai erage method of costing materials requisitions as 
portrayed in Exhibit 3-U, a new average unit cost b determined after 
each purchase. Subsequent materials issued are then costed at this 


10.30 


CtfiibU S-14 

THE \S'ENTWOBTH COMPANY 
Inveatory CostInt under Moving-nveraie Method of Coellne 

Costof miterittleiSMied: 

Jnn. 5—20 unlU ® $.9067 $ 18.13 

$ unite costing I 5 00 

70uruUcoeline 

tI 166.00 

($68.00 + 75 uniU - $.9067) 

j„. 25— lOuniU @ $1.0302 

75 uniUCoaUnf $68.00 

-20 uniu oosline 

Is 49 87 

+40 unite costin? 48 00 

Ti $97.87 

(1^7.87 + 9S unite - $1.0302) 

Totel cost of materiels issued $28.43 

Remsinder in the ending inventory: 

95 units costing $97 07 

- 10 uniw costing 

$87.57 87.5? 

($87.57 + 85 « $1-0302, which ia the unit cost to be 
used for the next issues of materials) 

ToUl costs accounted for 4U6.0O 
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coJTS-ACCOUNtme aho conhoi 

^ Si«e the .verage costs are available at any time, 

End-of-month overoge cost {or iwued during 

Under the end.of.monlh average 

a month are at Since the 

divided by total ^ previous month are avada- 

•» ”■ 
h, u„d »iih .ith» . peipa^*! " ■ ,1 th. and 

rrL;?rn;ni.T.s.rr ^ «»■ » ““ 

S-15. 

fSIS aojaverage cost methods of costing ^erials 
Lbersome to work with in the sabsidiary “"J' 

a oerwtual inventory system. The a\-erage cost methods involve a certain 

ai^u^ of arithmebc calcuUtion, 

may develop under Fife and Ufo may become awkward to work wlth^ 
For this, and other reasons, a standard cost per unit may b* *" 
accounting for individual items in the materials 
costs are discussed in a later chapter. It is sufficient here to indicate that 
standard unit cost for materials may be a type of normal or average 
unit cost. 


The b«e stock method of costing inventory Is rarely found, but it is 
^llar to Lifo in effect. Under this method, a certain constant quantity, 
or base stock, of materUls is assumed to be necessary to keep the concern 
going. This base is costed at the prevailing cost when the 6rm began or 
when the base stock method was adopted. Any additional layers of ma- 
terials in the ending irwentory beyond the units in the base may be 


Exhibit S-IS 

THE WENTWORTH COMPANY 
roventory Costing Using E[HlK>f-n>onth Average Cost Method 


Cost of materials Issued: 

Jan. 5 and 25 — 30 units @51 $ 30 

Remainder in tbe ending inventory: 

85 unite 80 * 

$116 


*$116.00 — 130. The new ooit cost for use Jo the foitowin^ month is 186 85 

unils, of $1,012. 


so 


COST ACCOUHTmO 


costed on the basis of fiirt-in. first^t; moving av«age.^ The Int^ 
SStnue Service does not permit the use of the base stock method for 

Federal income tax purposes. 


Mamgement implications of inventory cosHng methods 

Inventory costing methods «e of interest to management because they 
determine the amount of the firms investment m inventory and because 

they influence the amount of a firm’s reported mc^. 

Fifo has been a popular inventory costing method ^ sonw time, since 
under this method the How of costs corresponds with the fiow of mate- 
rlab under the customary business practice of wing the oldest mventoiy 
items first. Largely because of income tax considerations and rising price 
levels, however. Lifo has become increasingly popular m more recent 
yean. 


Illustrations of the effect of inventory costing p" income 
The Fifo method and the Lifo method have been chosen for purposes 
of illustrating and contrasting the effect of inventory costing methods 
upon income. In the Gordon Company illustrations below, only the raw 
materiak element of the cost of goods manufactured and sold is con- 
sidered, together with the sales price of the product manufactured and 
sold, in demonstrating the effect of Fifo and Lifo on profit margins. 


Period 1 

The following data are assumed for period 1: 
McteriaU fneenlory? 


Jan. 1 

Balance (Dae. 28 purchaaa) . . . 

luoit® $3.00 

Jafi. 10 

Purebaaa 

1 unit ® $3.30 

Jan. 12 

laaue 

1 unit 

Jan. $l 

Balance 

1 unit 


Assuming that the January 12 Issue was sent into production and that 
the production was sold on January 20 for the effect of the two 
inventory costing methods on reported income is shown in Exhibit 3-18. 

Under Fife, the increase in materials cost due to a rising acquisition 
price amounting to 30 cents is reflected as an increase in the ending in- 
ventory. Under Lifo, it is reflected as an increase in cost of goods manu- 
factured and sold, and hence as a decrease in profit margin. 

Proponents of Lifo argue that Lifo gives a more realistic income fig- 
ure. It is suggested by some accountants and businessmen that the in- 
come which 1^ disposed of (dividends, labor increases, growth, etc.) 
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Exhibit $-16 


THE GORDON COMPANY 
Effect of iDventory Coetin* on Income 
Period 1 


Method 

Chargeto 
ood o/ 
goods told 

Bt\dinQ 

inoentory 

ftoenus 

Profit 
merlin on 
mtttesiais 

Fifo 

yfo 

•3.00 
$3 30 1 

•3 30 
3.00 

1 $ oo 
$.00 

1 

$5.00 

4.70 


at the end of period 1 amount, to 14.70 bemuse in order “ 

it will »3J0 rather thm. »3 to the un.t us^. ^ ^ 

$8 sale, price were spent (as a dividend, for example), he ^ 
have only $3 with which to purchase the replac^nl umt wting ».3a 
The 30 Lb difference between the Flfo result and the Life result is 
aUeged to be a “paper profit’ whid. has not truly been realized and thus 

should not be recognized as income. 

It is argued, then, that in times of rising prices and cosU, » 
continues in business. Life gives a more realistic income figure for deci- 
sion making. tuiatiOfi. etc. On the other hand, under Lifo. the ending 
inventoiy is costed at an -oW (and lower) cost. Under Fifo. the inven- 
tory is costed more nearly at current costs. Working capital (current 
assets minus current liabilities) is stated more nearly in cunent dollars 
under Fife than urnier Lifo. 


Period 2 

The following data are assumed for period 2: 


MoiefiaU /noenlory/ 


Feb. 1 

Balance 

1 unit @ 13.30 (FSfo) or 



•3 00 (Lifo) 

Feb. 10 

Purchase 

1 unit ^ •3 .$0 

Feb. U 

leaua 

1 unit 

Feb. 2$ 

Balance 

1 unit 


In Exhibit 3-17. it is assumed that the February 12 issue was sent into 
production axKl that the production was sold on February 20 for the 
higher price of 19. 

With the sales price increase to $9 and the increase in the purchase 
cost of materiab to $3.d0. proponents of Lifo maintain that Lifo results 
in a better ''matching* of current dollars of revenue and cost. Thus, the 
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Eshibit 


THE GORIWN COMPANY 
Effect loveotory CoAting on Income 
Periods 


Mdhod 

Charge to 
oost^ 
ffoodf tdd 

Ending 

tnftniory 

Saia 

reoenue 

Profit 
marQtn da 
moitriaU 

Cumutatw 

profit 

Fifo 

$3.30 

$3 80 

19.00 

$5.70 

$10 70 

Ufo 

3.60 

3.00 

9.00 

5.20 

9.90 


new selling price of $9 is matched against the new purchase cost of $3.80 
rather than the old purchase cost of $3^ as under Fife. However, the 
ending Inventory under Lifo is not costed in current dollars, but rather 
in old dollars, which will become older and more out of date as price 
levels continue to rise. The Fifo method produces an ending inventory 
more nearly in terms of current dollars. 

It is apparent from the cumulative profit margin figures in Exhibit 
3-17 that if purchase costs continue to rise and never fall below the level 
of period 1, total income over time under Lifo will be less than under 
Fifo. Only upon dissolution of the firm will the two methods give identi- 
cal results in terms of total income over time. 

Smoothing of income 

Because under conditions of changing prices, either upward or down- 
ward. the Lifo method tends to match current dollars of inventory costs 
with current revenues, there tends to be less fluctuation in reported 
income from period to period. 

Although the arbitral leveling or smoothing of income has tradition- 
ally been unacceptable to accountants, the use of acceptable accounting 
techniques which, as an incidental matter, level out, or smooth out, in- 
come from period to period may have merit. To the extent that business, 
investment, and other decisions are based upon the income figure, an 
erratic and fluctuating reported income otay contribute to instability in 
the economic activities of a society. A smoothing of the costs may be 
more useful in management control and performance measurement, es- 
pecially when the pr^uction furKtion has no control over the tuning of 
materials purchases. 

Changing price levels and inventory costing methods 

During Inflationary periods, which in the United States have been the 

most Sequent experience, there typically is agitation among businessmen 
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and accounUnts to adopt accounting concepts which might aid manage- 

come to owners, and a lower ratio ol selling pnce » co ^ 

Funds for replacing inventories with f ^ 

available through a conservation of those funds u«d ^ 
or dividends, or by increasing funds sales 

Lifo cost in pricing decisions may tend to pass oroduction 

of materials to customers, when selling prices are P 

'^Bising co^ts and pric« have been a^umed in m^ of the discussion 
aboi’e. In periods of falling pices and costs, the effect of Fifo and Lifo 
inventory citing methods on income and on in^ntory balances .8 op- 
posite to that under rising prices. Under FUo, ..hen materials purchase 
^ts decline, reported income amounts tend to be less than under Lifo. 
As a consequence, during priods of declining prices, F.fo typ.ca ly gams 
more adv^tes. Fifo inventory baUnces in inflationary periods are 
thought to be inflated. Ufo inventory balances in deflationary periods 
are thought to be inflated. 


Lower of cost or market 

The inventory costing methods discussed in the preceding pages of this 
chapter are cost methods. Some inventories, such as gold and farm live* 
stock, are traditionally carried at market value for certain purposes, that 
Is, at a “selling market" value. Lifo and replacement cost methods may 
also be viewed as market methods, but in this case "market" is defined as 
“buying market." 

An additional method for assigning a monetary amount to inventories 
is the LCM method, meaning lower of cost or market- Under this method, 
the inventory, whether materia b, work in process, or finished goods, is 
assigned the lower figure of cost or market. Market may be lower than 
cost when one of the following is true; 

1. Price levels are declining, as in a depressed period. 

2. Inventories are becoming obsolete because of technological or style 
changes. 

LCM tends to provide a lower balance sheet inventory amount than 
other methods. For this reason, it usually has the support of short-term 
creditors. On the income statement, which tends to be of more interest to 
present and potential stockholder investors. long-term creditors, income 
tax authorities, and rate regulatory agencies, LCM may recognize in- 
ventory losses before the goods are sold. Thus, at any given time, LCM 
may show a lower income than might result under a cost method. 
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LCM emphasizes each lime period ralher than the ultimate conse- 
quences assumed under the continuity of 

concept. When prices Huctuate, LCM switches pmod by period 
cost to market and vice versa. Because of tl^. it 
inconsistent. Since this method anticipates losses but ^g«ns LCM 
has also been viewed as a conservative method- The lower of Lifo cost 

or market has not had great acceptance. , ^ ^ . . 

It should be recogniaed that price changes for finished goods eventually 
may be reversed. Also, changes in the mat^ls market price may ^ 
offset by changes in other production costs. Hiese possibihti« should be 
taken into consideration in arriving at a management policy for mvenlory 
valuation. 


Problems and cases 

o 1 Mflfertafa control. What are the objectives oi m.teriJs control? ^at is the 
role of a perpetual inventory system in meterials control? Under what circum- 
stances may V formal requisitioning system for materials be unnecessary? 

3.2 PurcAoring funcrion. What are the responsibllilies of the purchasing depart- 
m«nt In materuls control? 

'> G Audit cf invoktt. Distinguish bctw«n the preaudit and the of b- 

voicas. What are the advantages and disadvantages of each method? 

9 ^ rufchost discoum. Describe two methods of accounting for purchase dis- 
counts. Whi^ method do you regard as preferable? 

3*5 Moentory sixe. What is the theoretically cwrect method for determining the 
optimum size of inventories? 

3 ..g Inventory carrying costs. What costs are included in the cost of carrying to- 
ventories? 

3-7 Ferp^ud and periodic fnvenWry tyrtemt. Distinguish betwe« a perpetual 
and periodic invented system. 

3^ DiVed and indfred mofertolt. Indicate how each of the foDowing items might 
be classified as either direct or indirect materials, depending on the manuhe- 
turing circumstances: 

Paint Clue 

Wire Hardware 

Paper Li^t bulbs 

3 Q Inventory costing mcfhodj. Complete the following blank spaces. 

1. Under issues of materials during a parted of time are 

costed at the latest purchase cost. 

2. Working capital is stated more nearly in current dollars under 

than under 


ut/ 
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haUnce sheeJ inventory amount 

3. LCM tends W provide a 

than other methods. decline, reported 

4. Under ’* , 

income lends to be less than under r;;^n,ore realistic figures for 

5. In periods of rising prices, 

dec^ion making than ^ detennined after 

6. Under the - — — 

each pujthase. , , inaterials issued during a 

’■ - “• •• - - 

prior month. 

3.20 *""<« 1°' 1^® ‘^Xr^Traw nm'ei^Wand supply), 

maintains a factory ledger consisting of .j by the Omaha 

Work In Process, and related accounts. All P“"*^ articular month, 

general office. The following ledg« 0 ^ 

Record aU journal entnes to be posted m the lactoty leog 

ll'ordered materials and supplies amounbng to *4^^- 

2. Received materiaU and supplies ordered amountag to moW. 

3. Returned materials and supplies to vendor, in the mnount of $1,000. 

4 Paid $35s000 of suppliers’ invoice. toAnnft 

5 h*!.ed mw materiJ. to producing d.partmenU in the •"’ 7 ;' 

6. Issued supplies to producing departments m the amo^trf $2,000 
the General Plant seHce department in the amoum of $t,^. 

7. Spoiled materials costing $500 with a salable va^e of $1W *» 

swes by producing departments. Spoiled materials are kept in a specia 
part of thi^Cs^m Td are chargS to a Spod.ge Inventoiy account at 

8. rp"ys!cal**^nt*of the storeroom Indicated that the actual inventory was 
$250 lea then ihe balance in the Stores account. 

7 1 7 ESect of inventory costing methods on income and mvenSorks, moMewme^f 
Lih position (constant selling prices, rising materals puicha^ c^). Tt^ 
Ruppwthal Company utiliaes material M in the production of finished goods 
G. <^e unit of M is required for each unit of C. The $10 unit selling pn« of 
C remains unchanged during the quarterly time period- There are no work-in- 
procea inventories. Using the data given, and assuming perpetual inventories, 
calculate gross profit and inventory amounts for each of the 3 months under 
each of the following costing meth^: 

2. Specific unit Lifo (using the latest purchase costs as of the end of the 
preceding month to cost requisitions) 



Purchases (Dec., 90.0( 
uoiU @ $6 * 
IS40,000) 


Jon. 

Ftb. 

Mar. 

$900,000 

$1,000,000 

$800,000 

120,000 uniU @ 

70,000 unita % 

$0,000 units 

1? « 1640,000 

$3 « $560,000 

$8 - $240,000 
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After meJdng the calculations under Fife and Life, discuss these questions : 

1 . Why is there no difference either in January or in February in the gross 
profit and inventory amounts under the two costing methods? 

2. Assuming that Lifo were used (or income tax pxirposes as well as for gen« 
era] financial accounting reports, what is the extent of the Lifo advanUge 
in March? How might the firm lose its Ufo posilm? What factors are 
within the control of n^anagement to prevent the loss of the Lifo ad- 
vantage? 

3 12 Effect of iwentory costing methods on income and inventories (rising selling 
prices, rising materials purchase cost). The Ue Company produces Zocho out 
of Zoe, using one unit of the raw rruterial for one unit of the finished product- 
Becau» of the short processing time, there are assumed to be no work-in- 
process inventories at any time. During a quarterly period, an identical vol- 
ume of Zocho is sold in each month (inelastic demand) . Using the daU given» 
and assuming perpetual inventories, calculate gross profit and inventory 
amounts for each of the 3 months under each of the following costing methods: 
L Fifo 

2. Specific unit Lifo (requisitions are costed at the end of each month, using 
the latest available purchase costs, including those incurred during the 
current month) 



Apr. 1 

1 

.Vfay 

June 

Sales 

Purchases (Dec. 
31 inventory, 
20,000 units @ 
<5 - $100,000) 

$300,000 (30.000 
units $ $10) 
120.000 units ® 

16 - $720,000 

$600,000 (.30.000 
units g $12) 
70.000 units @ 

$7.20 * $304,000 

$720,000 ($0,000 
units @ $14.40) 
30,000 units ® 

$8.64 » $239,200 


After making the calculations under Fifo and Lifo. discuss these points: 

1. By what percent did the unit sales price increase in each month? By what 
percent did the unit purchase cost increase in each month? 

2. Under Lifo. by what percent was May gross profit larger than April gross 
profit? NVhy did the June gross profit not exceed the May gross profit by 
this same percentage under Lifo? 

3. WTiich inventory costing method results in the most erratic profit in this 
case? Explain why the other method tends to "smooth out" income over 
time in this case. 


3-13 


Effect of inventory costing methods on income and inventories (falling selling 
prices, falling materials purchase cost). The Davis Company produces product 
X out of material Y. using one unit of the raw material for one unit of the 
finished product. Because of the short processing lime, there are assumed to 
bo no work-in -process inventories at any time. During a quarterly period, an 
idenrical volume of X is sold in each month (inelastic demand). Using the 
data given, and assuming perpetual inventories, calculate gross profit and 
inventory amounts for each of Che three mwchs under each of Che following 
costing methods: 
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Ftfo . ^ at the end of each month, using 

month) 


s..e. " 'x> Tr@ «r «r 

S8.6i - 1604, SOO) 


and September. 

^ U DoUbr-c^u. LUO method. From th. <UU presents! ^|ow. Me th^«^g 
inventory to bo reported under the doll.r-velue Ufo method .n 1963 and 

1904 

1963 opening inventory: as reported 11,350; at base year c«t $1,200 


1963 rtosuip inttnhty 


Base yeor 
wti ptr unH 


1964 doting inventory 



Cufftni 
f 0 $( per unit 


II 10 
Z 4 
3 2 


( niVs 


Current 
eoel pe^ unii 



3J5 Nomotting maieriaU rtlatod cort*. The Brown Company indudes normal 
transportation, purdusing, receiving, and inspection costs as an element or 
materials cost for product costing purposes. The normal rale is based upon 
past experience and is revised annually. The normal cost of these materials* 
handling functions is added to the basic invoice cost of materials ( net of cash 
discoimts) at the time materials are received- The company has developed 
a single normal rate to incltide the cost of all the malerials-handllng functions, 
recognidng that some accuracy is sacrificed because of averaging. 

As the transportation, purchasing, receiving, and inspection costs arc in- 
curred, they are collected by function for control purposes in accounts named 
Transportation Costs, Purchasing Costs, Receiving Costs, and Inspection 
Costs. Any amounts of these incurred functional costs not added to the basic 
materials cost as of the end of the year are added to cost of goods sold for the 
year. 

1. Assuming that the normal cost rate is based solely upon functional costs 
mcurred in the prior year as given bdow and that materials invoice cost is 
the base for the rate, calculate d)e rate to be used in the coming year. 









88 


cost ACCOUNTINO 


Prior Yrar'r Cootr 


Matrrialr invok* $200,000 

TranaportatioD costa 18.000 

PdrcbaBDO coaU 12.000 

Reodvii^ coata 9,000 

Iwpectlon coaU O.OOO 


3. Evaluate the costing method employed for product costing purposes. 

3. Assuming the actual functional costs m the current year given below, indi- 
cate witich factors might account for a variation of the current year's 
functional costs from those of the prior year: 


Materials iov^ cost $180,000 

Tranaiwiatit® ^1* 18.000 

Purchasing costs 13.000 

Receiving coats ?.000 

Inspection costs 


4. What balance to be closed to Cost of Goods Sold would remain in the 
combined functional cost accourtts at the end of the current year, assuming 
the date in (3)f 

5. Indicate by journal entries or T accounts the flow of costs through tha 
accounts durteg the current year. 

8 . Assuming tiiat 80 percent of the materials purchased was used in pioduc. 
tion. which was then all completed and sold, what additional entries should 
be made? (Ignore any beginning inventories.) What is the amount of the 
Ending Mat^als Inventory? 

3.Jg Effect of different inventorif costing methods. The Saunders Corporation uses 
raw materUl A in a manufacturtng process. Information describing balances 
on hand, purchases, and requisitions of material A is given In the following 
table. You are to the best answer to each question, based on titis 

information. 


DeU 

QaoniUUs 

Dollars 

fitteittd 

Istutd 

Balance 

VnU 

ml 

Beeeised 

/fitted 

Boianee 

1 

Jan. 1 



100 

ESI 



$1S0 

Jan. 24. . 

300 




$468 



Feb. 8 


80 

S20 





Mar. 18 . . 

1 

140 

180 





June 11 

ISO 


330 

1.60 

240 



Aug. 18 .... 


130 

200 





Sept. 6, 


110 

90 





Oct. 15 

ISO 


240 

l.TO 

2$5 



Dec. 29 


140 

100 
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**1E..AIS C0$IS-A«0UHTIN6 AMD COHItOl 

it will show » closing inveotory «• 

a. 1150 

b. 115a 
e. $159 

d. iloa 
0. $170 

{, Answer not given noerated on an Ufo basis 

L* sr:::; •" 

a. 1150 

b. $152 

e. 1150 
d. $160 
«. $170 

i ^ .< • ""**■ 

average basis, it will show a closing toventocy whidj a. 

a. Lower than on the Ltfo basis 

b. Lower than on the Fifo basis 
0 . Higher than on the Fifo ba si s 

4. invwtofy is maintained for mat^l A and that 

<)uantities are ob^ by an annual ph^^cal count. 

^rds show Infonnatfon as to purchases, but not as to Issues. On this 
asfumpbon, the dosing invenlofy on a Fifo basis wiH be: 

a. $150 

b. $156 
0. $159 

d. $160 
«. 1170 

(. Answer not given « .t * 

5. Assume that no perpetual inventory is maintained for malcnal A and t^t 
quantities are obtained by an annual physical count. 1110 accounting records 
show information as to purchases, but not as to issues. On this assumption, 
the closing tnventoiy on an Lifo basis will be: 

a. 1150 

b. $156 

e. $159 

d. $160 

e. $170 

f . Answer not given 

(AlCPA) 


3^17 ^ inventory costing methods over time. The Berg Corporation began 

business on January 1. 1964. Information about its inventories under different 
valuation methods is shown below. Using this information, you are to choose 
the phrase whidk best answers each of the following questiMis. 
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/naenfory 

MarkH 

Louerof 
coif or 
market 

Ltfotoil 

Fifo eod 

Dec. 31. 1964 

Dec. 31. 1965 

Dec. 31, 1966 

$10,200 

9.100 

10.300 

$10,000 

9.000 

11.000 

$ 9,600 
0,800 
12,000 

1 8,900 
0,500 
10,900 


1. The inventory besis whidi would dww the highest net income for 1064 Is: 

a. Lifo cost 
« b. Pifo cost 

c. Market 

d. Lower of Cost or Market 

8. The mvot^y basis which would show the highest net income ior 1965 Is: 

a. Ufo cost 

b. Flfo cost 
o* Market 

d. Lower of Cost or Market 

a The inventory basis which %voukl show the lowest net income for the 3 
years crasbined is: 

a. Ltfo cost 

b. Fifo coat 

c. Market 

d. Lower of Coat or Market 

4. For the year 1965» bow much higher or lower would profits be on the Flfo 
cost basis than on the Lower of Cost or Market basis? 

a. $400 higher 

b. $400 lower 

c. 1600 higher 

d. $600 lower 

e. $1,000 higher 

f. $L000 lower 

g. $1,400 higher 

h. $1,400 hwvr 

5. On the basis of the mfonnatioo given, it appean that the movement of pu^ 
chase prices for the items in the inventory was: 

a. Up in 1964 and down in 1966 

b. Up in both 1964 and 1966 

c. Down in 1964 and up in 1966 

d. Down in both 1964 and 1906 


(AICPA) 


VoLwtion of inventory of exchanged property. The Big Essex Agency sdls 
new and used care and has a service department. On April 30, 1906, die used- 
car invcotery consisted of four cars. 
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Allowed OQ trade**!! 

' * 

Service deperUnent charge* for work oo 

cart 

Natioaal Auto Dealert AeeociiUcw e$t*- 
mate of market value (at retail) i 

At time of trade-in 

At Apr. 30, 

Probable sale price if sold durios May. 





U$ed-cv number 


/ 

i 

3 

6 

$1,700 

300 

$2,400 

300 

$1,000 

200 

$1,600 

200 

60 

-0- 

40 

160 

1.600 

1.550 

2,200 

2,200 

87$ 

8S0 

1,200 

1,150 

1.600 

2. ISO 

825 

1.300 


• Durin* th. ,«r. «« -.r. Wn. «ld « 1- "jfvf b^” 

ii„olv.d. The .raounl. in Ihb Une repwiit ll« ‘ ^ J^inde-in. 

on Ih. «« eer «l<l h«l th.l new cnr been eoW „.de. 

t The eer.ic d.ptr.n.enl meke. neceenery on need ^ 

end bUle the «d<er deportment et cmt plue . merkup on 

emounu in thi. line ere the bill, from the «..» . „„ 

endve el en accepteble inventory vdue for eech car as at April 30. IWO- 

(AICPA) 


3‘19 


Optimum inventory etw. The Hamilton Bicycle and 

a variety of parts, which are awemblad into various finished products. The 
company s managemenl has pUc«i great emphasis on controlling the 
investment by redoctkm of turnover rates. For ciample, it is eatimaled that 
approrimately 1.000 units of part X-100 are used annuatty in products manu- 
factured Last year the average number of units in stock was approximately 
125. resulting in a turnover of H i (1,000/125). This year, because of 
agement’j emphasis on turnover, the average inventory on hand has been 
reduced to 63 units and turnover doubled to 16*1 (1,000/63). 

1. Do you feel that management is cwect in stressing greater inventory 
turnover as the basis of inventory control? 

2. Are there any disadvantages to having a higher inventory turnover? 

3. Assume that part X-100 costs $4 per unit, that the average cost of pladng 
and processing a purchase order is $15, and that inventoiy carrying costs 
amount to 10 percent of the cost of the inventory- Prepare a schedule 
whidi will show the theoretically corre c t average inventcvy and the number 
of purchase orders to place, for the 1,000 units of X-100 required. 



This chapter is concerned with the administmtion and control of labor 
services and accounting for labor costs. Primary emphasis is on factory 
labor costs. The control of nonfactory labor expenditures will be dealt 
with in later chapters. 

Although the role of labor in the modem corporation has changed 
somewhat as a consequence of automation and union activities, never* 
theless, labor expenditures generally represent a significant portion of 
the to^ costs incurred by a company in the production, marketing, and 
distribution of Its products. It is important, therefore, for management 
to create an environment conducive to efficient labor performance, to 
establish adeqxiate controls over labor activities, and to properly account 
for labor expenditures. 

Classifying labor octrviflos 

From the standpoint of both accounting and control, it is necessary 
initially to establish meaningful labor classifications. In a modem corpora* 
tion. labor services often are classified in the following ways: 

1. According to primary organization function. Three broad categories 
may be distinguished: facto^. sales, and general administration. Ihe 
distinction between factory and nonfactory labor is important. It will 
be recalled that factory labor costs are attached to products manufac* 
hired, whereas nonfactcry labor is treated as an expense of the period. 

2. According to departmental activity. Within these broad functional 
categories, labor is classified according to departmenb, e.g., factory*^ 
mixing, factory-^cooking. factory — purchasing. Segregating labor cosb 
by departments enhances the control over these costs. Department super> 
visors are held responsible for labor performance and costs incurred 
within their departments. 

X According to type of work. Within a department, labor may be 
classified according to the nature erf the work performed, e.g.. mixlDg— 
supervision, mixing — direct labor, mixing — material handlers, Ibese work 
classifications often serve as the basts for establishing wage differentials. 
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„ ,h, «». 

=1 »5’S" 

not directly er.g.ged - ‘h* wherear 

of indirect labor, e.g., supervision, building maintenance, g 

"Tnifd to certain types of Ubor. the distinct^ ^rTn^mal^'al 
indirect may depend on management definition. Inspec ors 
handlers come ir^ direct contact with the products manufactured, yet 
th^ «LrnVare treated as indirect laborers. The principal re^n is 

ti« inspectors and material handlers work on a vari^ ^s^’l^St on 
It is difficult to identify these costs with particu ar produeW, In addition 
they are not consid^l to contribute directly to I’' '*‘>ncation o 
prt^ucts. On the other hand, in a job shop setup Ubor " is n« 
directly engaged in the manufacturing of pr^ucts often n«y be treated 

as a d^ect. later cost, since it can be identified 

The four methods used to clas.sify labor, as related to the factory, are 

shown below, with cwimple$: 


Classificction 
Primary function 
Departmental activity 
Nature of Wwk 


Directness to products: 
Direct 
Indirect 


Example 

Factory 

Mixing 

Mixers 

Supervisors 

Materia) handlers 


Mixers 
Supervisors 
Inspectors 
Material handlers 
Timekeepers 
Clerical workers 


Labor administration and cost control 

Factory Ubor is used to convert raw materiab into finished goods. Labor 
is a service, which, unlike materials and supplies, cannot be stored and 
does not demonstrably become a part of the finished product. The func- 
tions involved in acquiring and administering labor services, therefore, 
are somewhat different from the acquisition, utilization, and disposition 
of materials. 

Proper cost control over labor expenditures involves the following: 
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I. SaHs/acWiy procedures for selecting, training, and assigning workers 

"’i” An adequate program of Ubor compensation, sanitary and healthy 
working conditions, and employee benefits, consistent with legal require- 
menu and competition. 

3. Methods for assuring efficient labor perfonnance. 

4. Controls to assure that only properly qualiBed workers are com- 
pensated and In accordance with services actually rradered. 

The following business functions are tnost directly involved m labor 
administration and control: 

i. Personnel and labor relations 4. Cost accounting 
i. Timekeeping Motion and time study 

3. Payroll accounting 

Personnel ond lobor relotions 

The personnel and labor reUtions function is concerned with the estah- 
llshment and administration of policies and procedures relating to hiring, 
classifying, training, and conditions of employment of workers. In a 
smaU firm, many of these activities may be delegated directly to depart- 
mental supeivisors. In a large concern, the following responsibaities may 
be included in the personnel and labor relations function; 

1. Employment and separation: 

a. Recruiting 

b. Employment interviews 

e. Checking refererKes 

d. Testing and selection procedures 

e. Bonding employees 

f. Employee placement 

g. Exit interviews 

2. Training: 

a. Maintenance of vestibule school 

b. On'the*job training program 

c. Executive training 

d. Scholarships and other educational incentives 

3. Job classification: 

a. Job analysis 

b. Job description 
c> Job classification 

d. Job transfers 

e. Merit rating 

f. Negotiation with unions 

4. Medical and safety: 

a« Administration of company medical facilities 

b. First aid 

c. Employee medical examinations 
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d. Sanitary conditions 

e. Safety standards 

f. Safety devices 

g. Safety education 

5. Personnel relations: 

a. Collective bargaining 

b. Working conditions 

c. Salary and wage administration 

d. Vacation and bonus policies 

e. Adjusting grievances 

f. Employee suggestions 

6. Employee benefits: 

a. Pension plan 

b. Hospitalization 

c. Group insurance 

d. Employee cafeteria 

e. Recreation facilities 

f. House organ 


Ihe timekeeping function maintains 

nature of w«k assignments, and units produced. This J 

used by the payroll department to determ.ne earrungs due to 

and by cost recounting in charging appropriate accounts, departments, 

"th^tiSkeeping function is an important part of a j;| 

internal control, since it provides assurance to the payro I <lepartment 
that the hours indicated on the clock cards were actually worked, It 
also provides the cost accounting department with explanations as to 
causes of idle time or below-standard perfonnance. These reasons tor 
labor inefficiency may then be incorporated into reports to management, 

The organizational status of the timekeeping function differs among 
firms. In some companies, timekeeping may report directly ^ the pro* 
duction manager or controller. In other companies, timekeeping may be 
included in cost accounting. In small companies, the timekeeping func- 
tion may be performed by the workers themselves- 

The two principle documents which come under the jurisdiction of the 
timekeeping function are the dock card (Fig. 4-1) and the time ticket 
(Fig. 4-2). 

The clock card is a record of the attendance of employees. It discloses 
the number of regular and overtime hours worked during a week. Gen- 
erally, workers are required to punch the clock card as they begin and 
terminate their work. At the end of the week, the clock cards are sent to 
the payroll department, where they are summarized and used as the 
basis for calculating the gross pay of eadi hourly employee. 

The time ticket indicates bow an en^Ioyee spent the time as between 
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Kvndoll Menvfoeturing Co. 

WfSKLY CLOCK CARD 


EnployM . 
Clock No. 


T> CoUlM 
19^ 


Bcgulor 


3/5/^ 


OvoftimC 


In 

Out 

In 

Out 

dl32 

12<01 

1t01 

5»34 

aii5 

t2i05 

t:00 

5$31 

ai20 

t2i00 

I2t30 

9i00 



<t30 

UcJO 

1(30 

5s 30 

1 6i30 

as30 



Fig. 44 Clock cvd. 


Kcndoll Menvrocrvrlog Co. 
TIMf TICKET 


Emplor«c 

Shifr ^ 

Jobo<fl/< _122^_ 


NofyfOoTwork 
UniH eomplo^od 


TJmo 

Sterted 

Tim# 

Stopped 

Hovn 

Worked 

Karo 

6130 

T1(30 

3 

2.00 


Amount 


6.00 


Approved by 


Fig. 4-2 Tune ticket 
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different Jobs, prodocls. or « S 

process system, they can often denartment, day after day. 

perform the same operation in a products are manufac- 

f. t*'ir js—srTp— 

tured, time tickets may be used for ^ manufactured. However, 

labor cost should be P' “be »scertained in other ways, 

direct-labor cost per unit of product may be ascena 

e.g., standards. stalUtical sampling. 

Auctions). Tbe payroll department al» makes 

and maintains individual earnings records and other data necessary 

comply with Federal »nd state tax regulations. 

The calculation of the gross pay is based on the weekly clock cards, 
■nie payroll is recorded on a payroll journal or reg«ter (Fig. 4-3). 


MVROU JOUtNAl 


W«*k ol 


■ 



Fig. 4'3 Payroll jounul. 


















CO$T ACCOUNTING 


Employees most commonly we paid by checks, althou^ in some cases 
agreement with the union may require cash payments. In medium* and 
large-sized firms, the preparation of check and entry in the employee’s 
earning record and payroll foumal occur simultaneously. 

Cost accounting 

TTie cost accounting department, based on time tickets, distributes the 
total gross payroll to appropriate accounts and subsidiary ledger records. 

exhibit 4^1 


Weekly Labw Cost Report 
Assembly Depart neot 
Week Ended February 6, 196i 


Period 1 

TAu vetk 

Lati veek 

Year to dole 

Cott ^ untie computed . 

w,ooo 

S25.00O 

smooo 



Coti per 

CoH per 

Cotl per 

Labor eoeie 

Totat 

dollar of 

dollar of 

dollar of 



f^oduelion 

production 

production 

Direct labor i 

1 6.000 

$ 333 

6 .339 

6 .336 

Supervision 

400 

167 

.172 

.170 

Materials handliof 

400 

.167 

.169 

.165 

Inspection 

300 

123 

.123 

.126 

Idle time 

700 

292 

.290 

.293 

Overtime premium 

300 

206 

.210 

.211 

Setup 

600 

250 

.253 

.252 

Total 

110.900 

61 S42 

61 536 

61.5SS 


Exhibit 4^S 


Daily Labor Efficiency Report 
Griodinf Department 
January 10, 1964 



Actual 

Standard 

Varionee 

Effieieney, % 

Direct-labor hours 

160 

145 

IS 

90.6% 

Reasons for unfavoraUe variance ; 





Operator inefficiency 



4 


Machine breakdowns 



2 


No work 



4 


Defective materials 



2 


Bad specifications 



3 


Total 



15 
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The cost accounring department wst c^trol. 

issuing estSlffi the report may 

m ‘ 4 Ub.. "t- “ 

Exhibit 4-2 may be prepared. 


Motion and lime study included in the industrial 

Motion and time study activities no y ^noincers axe responsible 
engineering function. Motion and time study gen- 

for%stabl^ing piece rates whe^ an ‘^^'^^Sves, Molion 

erally is accomplished in con(unction w ,c, Mtsonnel department 

andLe study engineers abo 

improved methods of production. 

?n*theTna!'°lalys^,X°Lgle most imjmrt.nt j" ^ 

ministration and control is the departmental supervisor. The * 

supervisor has the closest direct conta« with '"PW” • j^iTSw 
supervisor not only must be technically compe ent but abo "mst know 
how to communicate so that satbfactory employee relations and high 
levels of efficiency will be maintained, 


ControHabillty and voriobility of labor costs 

With the strengthening of the labor union movement, labor ^ts nave 
become less controllable by management and less variable in nature. 
Wage rates and fringe beneBts specified in union contracts are not con- 
trollable by lower levels of management. Indeed, it may be argued that 
they are not even controllable by top management in cases when man- 
agement’s bargaining power is weak and the labor union pressure is 
strong, 

A management policy not to fire certain people or to stabilize opera- 
tions and avoid large-scale hiring and firing “peaks” tends to make labor 
costs fixed rather than variable. 

Thus, in many cases, because the wage rate is not controllable and the 
labor expenditure is, in effect, fixed, the opportunity for cost control 
resides in the area of labor pwfonnance or efficiency. Techniques such 
as standard costs and employee profit-sharing plans are aimed at motivat- 
ing employees toward greater efficiency and more productive accom- 
plishment. 
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Accounting for labor costs 

lobor comp«n$atlon plans . , ^ 

Labor may be compensated on the basis <rf the unit of tune worked 
(hour, day. week, month, year), units of output ftfodu^, or a combina- 
tion of the two. Executive, supervisory, clerical, and indirect factory 
salaries and wages tend to be based upon units of time without regard 
to output. Direct factory wages, on the other ha^. are ^sed frequently 
upon units of output in lieu of. or in addiHon to. tirne work^. 

Individual and group incentive plan, are used frequently as the basis 
of remuneration. The purpose of Incentives in wage plans is to encour- 
age and promote efficiency- Efficiency may be improved by increasing 
productive output without increasing Input time, or by decreasing input 
time without decreasing productive output. Certain inc^tive plans 
enable the employee to share In the savings resulting from this increased 

efficiency. . 

A saving in labor input time also results in lower production cost per 
unit of product, becauM factory overhead-the bulk of which generally 
is fixed in total amount and does not change with changes in activity- 
can be spread over a greater number of units of output. The labor com- 
pensation plans discussed below are most applicable to direct factory 
labor. 

Under the straight piecework with a guaranteed hourly minimum plan, 
the employee ts paid a guaranteed hourly rate to produce a standard 
number of pieces or units of output. For production in ew*ss of the 
standard number of pieces, the employee earns an addltioDal amount 
per piece, calculated at the rate of the hourly wage rate divided by the 
standard number of pieces per hour. 

A variant of this method Is called the 100 percent premium or bonus 
plan. Under this plan, the employee's actual hourly output (average for 
payroll period) is divided by standard output per h^r. resulting in 
an efficiency factor or ratio, which is then multiplied by the employees 
hourlv wage rate to find the employee's earnings for the period. 

The Taylor digererUial piece rate plan Is a straight piece rate plan 
which merely uses one rate per piece for lower output rates per hour 
and another for higher output rates per hour. 

The Gantt task and bonus plan allows the employee a bonus, calculated 
as a percent of the hourly pay which is guaranteed, when his output per 
hour reaches a certain standard. 

Under the Halsey premium plan, the employee is guaranteed a mini- 
mum hourly wage and is paid an additional amount as a reward for the 
egective production time saved when compared with standard produc- 
tion time. For example, if the standard production per hour is SO units, 
an employee producing 60 units per hour effectively saves one-fifth of an 
hour. This fraction is multiplied by the hourly rate or a fraction of it to 
determine the additional earnings per hour. 
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Graduated bonus plans such as the Emerson efficiency plan provide 
for a bonus scale, calculated as a percentage of the minimum guaranteed 
hourly wage rate, whicli is graduated to correspond with an efficiency 
factor scale. The efficiency factor is calcuUted « the average actual 
time taken to produce a unit divided by the standard time. 

Under a premium point plan, such as the one named aft^ Bedeaux, 
production Is measured in -points" (such as -B’s-). which is the measure 
of 1 minute’s work. The employee earns, in addition to the minimum 
guaranteed hourly wage, a bonus for e^ch point earned in excess of 
standard. 

Poyroll foxes ond government reportinfl requirements 

Both the Federal government and state governments levy taxes which 

directly affect the employer and the employee. Certain of these taxes are 

borne by the employer, and certain of them are borne by the employee. 

For discussion here, the payroll taxes have been classified in four general 

categories: 

1. F.I.C.A. (Federal Insurance Contribution Act), known also as 
O.A.S.I. (Old Age and Survivors’ Insurance); F.O.A.B. (Federal Old 
Age Benefits); and S.S. (Social Security). As of January 1, 1963, em- 
ployers must withhold 3H percent of the first $4,800 of gross wages or 
salary of each employee. In addition, the employer must c'Ontribute a 
matching amount. 

2. V.C. (Unemployment Compensation). This is a Federal act but. 
in effect, is a joint Federal and state arrangement in most states. Em- 
ployers who come under the act must contribute to the Federal govern- 
ment an amount equal to 3 percent of the first $3,000 of each employee s 
wages and salary. Most states have established state unemployment com- 
pensation laws which qualify them to recei^’e 90 percent of this amount, 
which would otherwise all be payable to the Federal government. Thus, 
in those states, unemployment compensation borne by the employer 
amounts to 3 percent, of which 2.7 percent i% remitted to the slate and 
0.3 percent to the Federal gov'emment. In some states a firm may reduce 
its rate by having a stable employment record. Some states also levy an 
unemployment compensation tax on the employee. 

3. Withholding tax (Federal income tax withheld). Employers must 
withhold Federal income tax “at the source’ on the earnings of employees. 
Rates vary among individual employees depending upon earnings and 
exemptions. 

4. Workmen’s compensation insurance. Some states have laws assess- 
ing employ ere for this insurance against losses caused by employment 
accidents and diseases. Premiums vary with risk classifications. Some 
states permit the employer to insure privately or self-insure against this 
risk. 

The employer must file a quarterly return with the Internal Revenue 
Service for both the employee and employer share of F.I.C.A. and for 
Federal income tax withheld from employees. These taxes must be de- 
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Dosit«d monthly with a bank which has been designated as a pveroment 
dTpoSoTtf they amount to more than $100 per month. If they are less 
£r$lW per ^th. they are paid quarterly At the end of the year. 

Xeet and also forwarded to the Internal Revere Service. The F^eral 
Employment Compensation tme must be paid annuaUy. Beporbng to 
states a^ the forwarding of payments to them for state unemployment 

""Kurrhl^erli^siaed that the following taxes are borne by the 
employer and therefore become a cost in add.bon to the contractual 

wag6 or salary: 

Employers share of F.l.C.A. . « j 

Unwployment compensation (state and Federal) 

Worlcmen 5 compensation 

The employee's taxes, which are deducted from payroU checks and do 
not become a cost to the employer, are as follows ; 


Employee's share of F.l.C.A. 

Income tax withheld 

Payroll taxes borne by the employer may be add^ to the resp^ve 
types of labor cosU such as direct factory labor, indirect factory labor, 
sal« salaries, or general and administrative office salaries. Because of the 
complexity and accompanying clerical cost of doing this it is more com- 
mon to treat payroll taxes on both direct and indirect factory Ubor as 
factory overhead and those taxes on selling and administrative payrolls 
as selling and administrative expense. 


Accounting entries for labor 

Let us assume that the Miller Corporation had the following payroll data 
for a particular week: 


J ff . 


$20*000.00 



9,000.00 



8,000.00 




6*000.00 



Unemoloyment compensation tax— elate and Federal (3%): 

fL % 870.00 


a j * 

240.00 



160.00 

1,290.00 

Workmen's compensation tax— factory 

F.I.C.A. Ux (3H%)- 

Employer: 

Factory 

$ 1.0S1.25 

290.00 

500.00 


217.50 




Employee 

1,556.75 

3.117.50 

Income tax withheld 

Union dues deducted 


3,200.00 

220.00 
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The foUowi.g enlry would be recorded to reflect these costs and 
liabilities: 


20 . 000. 00 


Work ID Process .|l ^21 25 

Factory Overhead pg 

SeUing Expense 6,397.50 

AdouDUtrative Eypense V * 129 00 

Federal Unemployment Tai Payable 1 161 . 00 

Stale Unemployment Tax Payable 3 117 SO 

F-I.C.A. Tax Payable 

^Yorkroen’8 Compensation Tax Payable. ^ 

Ineome Taxes Withheld oO 

Union Dues Payable 33 021 25 

Accrued Payroll 


Exhibit 44 shows how the same entry would be recorded d a separate 
factory ledger is maintained. Here, only the cost ac^unts «« *>" 

the fartory ledger. The payroll liabilities appear on the general ledger. 
The reciprocal account which ties the two ledgers together may be 
called Accrued Payroll, Payroll Clearing Account, General Ledger- 
Factory Ledger Account, or some other title deemed appropriate. In 
these illustrative payroll entries, the charge to Factory Overhead. Selling 
Expense, end Admin istretive Expense Includes the gross pay plus the 
payroll taxes borne by the employer. 


Overtime premium and shift bonuses 

In addition to the regular pay, overtime premiums must be paid by all 
firms engaged in Intersute commerce (broadly interpreted) for bouts 
worked in excess of 40 per week, under provisions of the Fair Labor 


Exhibit 4^ 


Payroll Eolry — SpUt Ledger 

Factory letter: 

Work Id Process 20,000 00 

Factory Overhead 11.421 .25 

Accrued Payroll (w Payroll Qeaiinc. General 
Ledger) 31,421.25 

General ledger: 

Accrued Payroll (or Payroll Gearing. Factory Ledger) . . 31.421 . 2$ 

Selling Expense 3.530. 00 

Admiaistrative Expense 6,397 . 50 

Federal Unemployment Tax Payable 129 00 

State Unemployment Tax Payable 1,161 . 00 

F.I.C.A. Tax Payable 3.117.50 

Workmen 's Coapensation Tax Payable 500.00 

Income Tax IVithheld 8,200 . 00 

Union Du« Payable 220 . 00 

Wages or Vouchers PayaUe 33,02 1 . 25 
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Standards Act. commonly referred to as the Wage and Hour Law. The 
overtime premium is equal to ooe-half the regular rate. If. for example, 
an employee works 44 hours in a week at the regular rale of 12.50, his 
gross earnings would be as follows: 


Regular (ime 

Overtime 

Ovwtime premiuio 
Total earnings 

The proper accounting treatm«it of overtime premium depends on 
the reasons for the incurrence of overtime. Overtime premium may be 
added to direct labor and charged to the job or department which was 
responsible for the overtime. This may be justified if an order is taken 
at a time when the factory b operating at full capacity and the customer 
is willing to accept an additional charge for the overtime required. 

A second method of handling the overtime premium is to consider it 
as an element of factory overhead. This is the most common treatment. 
In most situations, overtime cannot be identified with particular jobs 
but rather applies to all jobs. Another reason for charging the overtime 
premium to Factory Overhead is that it then appears on the monthly 
schedule of factory overhead and is brought to management’s attention. 

A third method of handling overtime premium is to exclude it entirely 
from the cost of products manufactured and treat It as a period expense. 
This treatment is warranted when overtime is caused by inefficiency or 
wasted regular time. 

The accounting treatment of shift bonuses, e.g., night shifts, Is similar 
to that for overtime premium. Most commonly. It is charged to Factory 
Overhead. 


40 hr @ $2.50 
4 hr ^ $2.50 
4 hr ® $1.25 


$100 

10 

5 


$115 


Accounting for labor-related costs 

Vocation, holiday, ond bonus pay 

Many companies accrue vacation, holiday. ar«i bonus payments through- 
out the vear on the basis of budgetary estimates. If this is not done, the 
period during which these extra payments or lowered production occur 
is unduly penalized, resulting in unsatisfactory comparative data. 

The accrual is based on estimates, as shown below for vacation pay: 



FoefoTv 

Factory 


(tireel lahor 

indirttt labor 

Estimated annual cost 

$100,000 

$50,000 

Estimated vacation pay , 

5.000 

2,000 

Vacation pay io percent of annual cost . ... 


4% 
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•n...gho„, y» « “-.'"'"SiwS'.Si' “Xlt 

homy p.y..n | 0«™1 enny .1 the cl«. of • •'“» ■ 

Work in ^s'aoo 

pMtory Overhead • ^ ^ 

Payroll Accrued 

Vacation Pay Accrued 

The charge to Work in Proce« represents 000 

5 percent for vacation pay, and the charge to F ^ this 

of ^direct labor plu, 4 porcan. for vachon W , 
method, the 5 percent charge to Work in Proc«a al o 
direct Ubor chTged to each job. An “ “Jr"?! 

the accrued vacation pay on direct a* well aa mdi^t 
Overhead. This may produce somewhat less exac^ )ob ^ts but is srmpk 
from a clerical standpoint. When v«ation pay is distt.buted. the Vaca 
tion Pay Accrued account is debited and Cash is credited. 


Often a considerable amount of time and money may be required to 
start up production. These costt are referred to as sef«p costs. Setup 
occun when a plant or process is being opened or reopened or when a 
new product is introduced- Setup costs include expenditures for design- 
ing and setting up machines and tooU. training worker, and initial ab- 
normal losses resulting from lack of experience. Setup costs are apt to be 
particularly important in a job shop, where the nature of each job is 

different- , 

Three different accounting methods for handling setup costs are found 

in practice: 

1. Inclusion in direct labor- Since setup costs can be specifically identi- 
fied with jobs, they are frequently treated as a direct-labor cost and 
charged directly to Work in Process and appropriate jobs. The principal 
advantage of this method is that it provides a more precise indication of 
the actual cost of jobs than if these costs were instead buried in factory 
overhead. Under this method, the journal entry would be as follows: 

Work in P ro ccM XXXX 

Various Accounts (Source of Setup) XXXX 

2. Inclusion in factory overhead. If setup costs are included in direct 
labor, it becomes difficult to compare the cost per unit for similar jobs- 
This takes place because the amount of setup costs may be spread over 
varying numbers of units, depending on the size of jobs. Accordingly, 
some accountants prefer to treat setup costs as an item of factory over- 
head to be assign^ to all jobs on some basis of apportionment. Under 
this method the journal entry would be as follows: 
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Factory Overbaad 

Various Accooatii (Source of Setup) 


xxxx 


xxxx 


3. A separate charge to Work in Process and jobs. Perhaps the most 
desirable treatment under roost circumstances is to charge setup msU to 
Work in Process and jobs directly but as a separate and identifiable cost 
rather than as a part of direct labor. This procedure facilitates com- 
parison between job and unit costs. The journal entry would be the 
same as under the first method, althou^ setup would appear as a 
separate charge to Work in Process and jobs rather than being included 

with the direct labor. 


Pension costs , . ^ 

During recent years, pension plans have become common in American 

industry. Generally, a portion of the annual pension ^tribulion is ^Id 
by both the employer and employee. In some plans, this annual contribu- 
tion purchases an immediate retirement annuity which commences after 
a given age. e.g.. sixtyfive years. In other pUns. if a worker leaves the 
employment of the company before the retirement date, he is entitled to 
his contribution plus interest at a stated rate. The specific contractual 
arrangement varies from company to company. 

Accounting for pension plan costs is apt to be rather complicated In 
practice. It may be necessary to estimate the number of workm that 
will reach retirement age. their life expectancy, the cost of administering 
the plan, and interest earned on invested pension funds. Consideration 
also must be given to the provisions of the Internal Revenue Code, Esti- 
mating pension plan costs also may require projections of future wage 
trends and consideration of social security benefits- It Is beyond the 
scope of this book to consider these and other ramifications of pension 
plan accounting. 

Pension plan costs involve a problem of time period allocation. Ideally, 
these plan costs are ir>curred over the employment period of each em- 
ployee and should be added to the labor cost or expense of each fiscal 
period during the employment period. This is difficult to do (1) where 
the pension plan is adopted subsequently to the firm's starting in business 
and (2) where employees are not eligible for this benefit until after a 
certain number of years of service. 

In either of these situations, there is the problem of how to treat pen- 
sion plan costs attributable to past periods of service, One method of 
dealing with the past service portion of these costs is to charge it to re- 
tained earnings- Alternatively, based on the "clean surplus" concept, It is 
often handled through the income sUtement either as a nonrecurring 
expense or as part of current fringe benefit costs. 

Accounting for pension plan contributions may be illustrated by a 
simplified example. Assume that a company’s pension plan requires equal 
contributions from both employer and employee of 5 percent of the gross 
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eliminaUng other payroU considerabons, migM be as foUo . 

A ^ A 


140 

Work in Process 

Factory Overhead 

Pension Payable 

Payroll Accrued 


24 

220 


I, will be noted that the employer’s share of the pension costs 
( 05 X 5240) is charged to Factory Overhead and the emp oy , . 

ilelciS horn hi pay. An alternative b«t.^nt 
pension cost is to charge the employer’s share directly to Work ^ Proc«s 
Ind appropriate jobs. Although this may result m somewhat more pre 
cise costing, particularly in a joKirder system w^ 
be based on labor or machine hours, because of the ‘d'hhonol cUnca 
work involved it is more common to charge the employers share of 
pension costs to Factory Overhead. 


During the fabrication of products, lost time may occur for such rewons 
as temporary lack of work, bottlenecks, or machine breakdowns. «ten 
this excess cost Is merely included in the direct-labor cwt and not ac- 
counted for separately. Better cost control is attained when idle time is 
charged to Factory Overhead and to a special account or accounts (by 
causes). At the close of the month, the amount of idle time then will 
appear on the schedule of factory overhead and come to the attention of 
management. Assuming that the latter method is used and that a worker 
earning $2 an hour worked 40 hours during a particular week, of which 
4 hours represented idle time, the following entry would be made: 


Work in Proceas ^2 

Factory Overhead (Idle Tine) 5 

Payroll Accrued 


An alternative method for dealing with idle time is to treat such costs 
as period expenses rather than as a cost of the products manufactured. 
In effect this method regards idle time as a loss which is not properly 
inventoriable. Although this method is theoretically sound, it is not 
commonly used in practice. 


Fringe benefits and management decisions 

Fringe benefits include a variety of labor-related costs including payroll 
taxes, pension costs, hospitalization, vacation and holiday pay, and in^ 
surance plan costs. RealikicaJly, fringe benefits are a part of the cost of 
direct and indirect factory labor, salaries of salesmen, and salaries of 
general office and administrative personnel. They are often buried in 
factory overhead or charged ofi as selling and administrative expenses. 
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A simple illustraHon readily points out that the failure to recognize 
frinee benefits as labor costs can lead to erroneous management ded- 
slonl Assume, for ezample. that the Locke Company prepared a bid 
for the manufacture of 10,000 units of a product. The project would not 
require additional production facilities, and therefore overhead costs 
wL ignored. None of the presently employed force would be available. 
The company treated fringe benefit costs, amounting to approamately 

15 percent of labor cost, as a factory-overhead item. ^ 

•Hie Locke Company estimated that sufficient labor could be hired at 
$250 per hour to do the job in an estimated 10,000 man-hours. Material 
costs were estimated at $1 per unit. The company felt that it vrould be 
satisfied with a 10 percent markup on the added costs. The following bid 


was submitted; 


Maieriab 
Labor . 

Markup (lOSv) 
Price 4|uotation 


IIO.OUU 

25,000 

135,000 

3.500 

$38,500 


Assume that the Locke Company received the order. Since no con* 
sideration was given to fringe benefit costs because they were classified 
as factory overhead, the company lost money on the project. The in- 
clusion of fringe benefit costs in the analysis gis'es the following result: 


Sales .... 


$33,500 

Maieriela 

. 810.000 


Labor 

25.000 


Fringe benefits 

. . . 3.750 

38,750 

Lose 

. 

$ 250 


Accounting for fringe benefit costs separately is important in many 
other management decisions, particularly in labor dispute negotiations. 


Problems and coses 

A I Functions invoiced in Icbor confro/- Which functions in a company are 

direct!)' involved in the control of labor? Briefly describe the responsibilities 
of each of these functions ui the control of tabor. 

^^2 Lobor classifications. List four ways of dassifyi'^S l^bor. 

Labor incentive system. A company is cttisidering a labor incentive system 
under which laborers will be paid 100 percent of the time saved. Since the 
firm does not participate in the savings from increased labor efficiency, what 
benefit docs it derive from the plan? 
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prod^ on the avenge each day, the employee earns 4 cents per 

1. CaleuUte the daily wages «an»dm these CMe$: 

Hooff Vniis 
Employtt produced 


2 . Should the units pioduced by the more effictot employee be c«ted at a 

different rate from those produced by the less ««vturt 

3, Should the 4-cents premium earnings be treaty ^erently /or p 
costing purposes from the guaranteed hourfy earnings? 

4.5 MlseelWour oipertr of lobor oecoimWng- Complete the blank spaces in the 
statements which follow. 

1 . Two baste forms used in accounting for labor costs are the 

and the - j 

2. Two payroll taxes imposed on the employer are an 

3. An eaample^^ labor cost which is direct to a department and indirect to 

4. When labor standards exist, the percentage labor efficiency b calculated by 

dividing by 

5. Under the plan, the employee's actual hourly output 

(avenge for the payroll period) b divided by standard output per hour, 
resulting in an efficiency factor or ratio wbi^ b then multiplied by the 
employee $ hourly wage rate to find the «nployee*s earnings for the period. 

6 . An example of a variable labor cost b of a fixed labor 

cost b and of a semivariable labor cost b 


4^ Caicuiction of empl^ee base eomings- The Bonini Company pays its direct 
factory employees a guaranteed mmiimui) wage of $2 per hour. In addition, 
a bonus b paid for effective production time saved multiplied by the $2 rate. 
1. What amount would be earned by each of the foDowing employees: 


EmployH 



Hotift 

toorktd 

Standard 
hourfy oulpul 

4eiuai ouipuf 

40 

so uniU 

3,360 units 

38 

80 units 

3,643 units 

40 

80 units 

3,000 units 









no 


4-7 


4-8 


4-9 


4-10 
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*•' Should the units produced by the more efficient employe® be costed at a 

^ fmm ^ goaran.^ wages? Sb^d a loss be reoogoiz®! on the 
Ruction of the less efficient ett.p!oyees? 

of product below the average of the prewus tw^^r perM 
, , a Mvin« to be passed on. indicate whet factors 

If^Id t ™nsid«ed hy both the Lon and management in furth® defining 
productiM cost savings. 

A«oun«« for lobor-relcted cM> D«»crib« allero.ti« metho^ of ac^ting 
for following labor-related costs for product-costing and income- 

detemii nation purposes. 

1. Pension plan costs 

2. Vacation pay 

3. "Paid boU^y'* pay 

4. Employee health and vi-elfare pUn costs 

Ubor cost dou for monogemenf . Briefly describe what labor cost mid efficiency 
information might be useful to the management of a radjo-manufactuiing wn- 
cem for planning and control purposes. Indicate how this information might 

be used. 


Ubor-related costs and contract costs. The cost of unemploymwt "m^sa- 
tion taxes to an employer Is sometimes reduced as a result of a good ex- 
perience rating. A manufacturer negotiated with the Federal government a 
contract which necessitated the construction of a specific plant and related 
facilities for the sole purpose of producing the goods called for in the contract 
Since the goods were required to meet emergency needs of the government, It 
was possible that, after the plant facdities were constructed, the employees 
hired and work on the order begun, the contract xvould be canceled. The 
ensuing termination of services of employees hired for this specific job would 
make the employer’s experience rating worse, which iri would increase 
the cost of his unemployment compensation taxes. This "possible cost was 
recognized as a cost in negotiating the contract. 

Describe in order of preference three alternative methods of recordmg in 
accounts and 'or disclosing on the financial statements the “possible’' cost 
during the course of operations of this emergency plant under the contract 
State the reasons for your preference. 

(AlCFA) 


A.] 1 Calctilation of empfoyees' cumings arui bonttses, Ten men are working as a 
group on a particular manufacturing project. When the weekly production of 
the group exceeds a standard number of pieces per hour, each man in the 
group is paid a bonus for the excess production, in addition to his wages at 
hourly rates. The amount of the bonus is computed by first detenruolng the 


tAlOl 


4-12 


4-13 
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percentage by «hici Ae F"“P’’ 

hourly bonus rate. E«h man m the ^ 

ftDDli^ to bis toUl bouis wlwd during the wecfc iw 
e^f.L 4 Atl K^frve B bonus can be earned » 200 pieces per hour, 

baas of the production record sUied below, compute: 

1. The rate and amount of bonus few the we^ ^ 

hour. 


Monday.. 
Tuesday. . . 
Wedoe^ay 
Thursday . 

Friday 

Saturday.. 



ProdaetiM 

17.6S0 
17.348 
18,000 
18.S60 
17.688 
9,600 
99.076 


3. How much i, the l.b« bonus cost to be attached to each unit of the week’s 
production? 

(AICPA) 


Accounting for aoertim* prtmbm. A. J. CoWman & Sons o^ted a prinMg 
shop. During November. 1964. the plant was operating at full capacity, -^e 
■nasals and labor costs rf jt* 102 and all other jobs worked on in November 
are shown below: 



M102 

AH alhtf joh \ 

TM 

ar A*»»4nT6 

$5,000 

$35,000 

$40,000 

Direct lahor 

6,000 

14,000 

20,000 

Overtime premium 

2,000 

-0* 

2.000 


In addition to the foregoing costs, factory overhead Incurred in November 
amounted to $22,000. Overhead is allocated to production on the basis of 
direct-labor costs. 


fUquirtd: 

1. Show what the factory profit ot loss on jc^ 102 would be, using two differ- 
ent methods of accounting ior overtiine premium. Assume that the contract 
price for this fob is $20,000. 

2. Indicate under what circumstances each method should be used. 

3. Will the profit or loss of the company during November be affected by the 
choice ^ one method or another? 


PayroU accounting. The Cardinal Company's payroll for the first week in 
February, 1965, was as shown on the following page: 
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Oostp^ 

1 Dtdualioni 

NH pay 

Begular 

09 tr(ime 

premium 

Tolal 

ffroii 

W 

F.I.CA. 

Incmt 

Uuet 

Union 

dues 

Pm- 

#u?a 

Factory: 

Dif«ci labor .. 

$12,600" 

11,200 

$14,000 

H 

11,600 

1140 

$420 

$11,340 

Indirect labor. . 



mm 

■SI 

760 

S6 

166 

4,466 

o.>.. 


-0- 

HG! 

100 1 

400 

-0“ 

108 

2.992 

Adrainiilrative 




70 1 

200 

■■1 

42 

1.086 

Total 

123,000 

$1,600 

$24,600 

$630 


M 

$788 

$19,886 


• Di«ct ia->t toclude. »280 pud t4> U4i««. fof whicJ. there -« no *ood prodoclUm end 


$190 devoUd Xo rework. 

Th# Cardinal Company maintains a separate tactory ledger. All payroll and 
tax-liability accounts are kept in the general ledger. Sute Unemployment 
Compensation lax is to be accrued at 2.7 percent of the grots payroll and 
Federal Unemployment Compensation tax at .3 percent. The company matches 
the pensior contributions of employees. Both the employees' and company's 
pension contributions are turned over to a trustee, who administers the fund. 
The company's ptJjcy is to inchide in Direct Labor only the cost of regular 
productive houn worked. 

Rgtfuktd: Racfird sQ entries ht the eccnia! of the payroll on both the Urtoiy 
■nd tbo genenl lodger. Itemize the amounts to be charged to the subridiary 
^ctory overhead ledger. 

4.14 Labor cwf cmtftof. The Empire Pipe Company manufactures a line of smok. 
log pipes at its fdant m Boston. AD direct and indirect laborers, except super- 
vison, are paid oo an hourly basis. Labor costs aio cootroUod by managemenl 
throu^ a labor effideocy report as shown below: 


EMPIRE PIPE COMPANY 
Monthly Labor Efficiency Report 
Month of 



This month ^ 

Loit month 

Direct labm* 

$12,200 


Supervittos 

l.SOO 


Material handlen 


l.S$0 

Inapectore 


1.910 

Mainianioce and repair labor 


1.600 

Clerical 


1.200 

Total labor coats 

$19,700 

$21,800 

Seles value <3f production 

168,000 

$63,000 

Labor costa as a % sales value 



ti production 

29.0% 

26.3% 






























LA0OI COlfS— ACC0UMTIM6 AND CONIlOl 


m 


. $st;r - p- ■■<*»• 

ft better wey to control bbor costs? 

"" 9tri“3H'^>SrHE^ 

K A or B). no mixing «xi “*Wng d^e-*t» «• ^"‘.ng at 
maMly 9S percent of practical capacity. •Pte average labor rate per hoor is 

”t>» overhead for the mixing and cooking d^.^en« d^ri^the »mlng 
year at the 4.000-hour level of activity, is estimated at *20,^. w $5 per 
Lur. AH of these overhead costs are regarded as fixed except for labor fringe 
benefits, which are expected to amount to 50 cents P*f h^r. 

The company's cost accountant hat recommended that material A should 
be purchased on the basis of the fbUowing calculaHon; 


Direcl Itbor ttved throtifh wftc of A (1.000 hr @ iS) 
Overhead saved ihroufh uae of A (liOOO hr SS) 



U»: EMra coal of A (100.000 lb % $.05) 

Net Hvin^ throufh u*e of -A 

Required: Do you agree with the cost accountant $ analysis? 


$a.ooo 

5,000 

10,000 

5.000 

53.000 


4~16 ^ payment plan on profitability. The LAM Company manu* 

facturei a single pr^uct. Its conden^ profit and loss statement for the year 
ending December 31. 1962. is as foDows (no inventories were on band at the 
beginning and end of the year) : 


Sales 

Cost c( sales 

. $450,000 
. 280,000 

Gross profit. . 

$170,000 

Less: Selling and admioistralive expenses: 
Variable 

. $ 40,000 

Fixed. , . 

00.000 

Total 

. $130,000 

Net profit 

. 1 40.000 


In January. 1963. the c^pany’s management was engaged in negotiations 
with union representatives. During 1962, 30.000 hours of direcl labor was 
worked, and 1 miOiort units were produced and sold. Total and unit costs 
were as follows: 
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Total eosU 

Unit eotl* 


$120,000 

1 12 


60.000 

.06 


20.000 

.02 


60.000 

.06 

Total 

1260.000 

1 28 

• 


The company’s industrial engmeormg oepann.«.u v.. v^.- 

^ A \JLm that if a straight piecework pUn were adopted uutead of 
Ihf^^hSHy^ige raw*, bW productivity could be «P~>*d to ^ by 
^St Tbe union had demanded a 10 percent acroM the board .n- 

in hourly rat... I. now 

.yatem. provided the rate per piece tf eatabluhed at 7 cent.- 

?* W^eo«» are relevant in a deciaioo of this type? 

4. From the eompanys standpoint, which J"® 

profitable (a«ume that 1963 eosto wUl adhere to the same pattern as In 

1962, except lor labor)? . . u v 

3. Should thi company’s long-run viewpoint towa^l these alternatives be 

different from Its short-run viewpoint? 




Introduction 


This chapter is concerned with the nature of f^'^-y-^verhea^sts and 
the meth^s used to classify such costs and assign them to 
factured. Factory-overhead costs, it will be recalled, consist of all factoy 
costs that are not classified as direct Ubor or direct raw materials. Al- 
though selling expenses and general and administrative expenses also are 
frequently referred to u overhead, these expenses are not a part of 

factory overhead. . 

In accounting for factoiy-overhead costs two problems are encountered 
which generally are not present in accounting for materials and direct- 
labor costs: 

J. Whereas materials and labor costs arc variable, a substantial portion 


of factory-overhead costs are fixed. As a consequence, tlie factory-over- 
head cost per unit rises as output declines and decreases as higher pro- 
duction levels are attained. Thus, both product costs and income for the 
period are affected by the level of factory activity. 

2. Unlike materials and labor costs, the bulk of factory-overhead costs 
are indirect in nature and carinot easily be identified with specific de- 


partments or products. 


feature and chssijxcaiion of factory^overhead costs 

Clossification by object of expenditure 

""Object of expenditure” describes the item or object for which funds 
have been or will be spent Factory overhead may be subdh'ided by 
object of expenditure into three categories: indirect materials, indirect 
labor, and general factory overhead. 
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Exwnples of i«toect moteriaU such tangible items as lubricating 
oils clewing materials, and supplies which are n^sa^ f« Ae n^u- 
facture of, ^t do not physically become a part of, the flmshed product, 
io itHiirect labor are the costs of the s^ces of v^ous types 
of factory peBoimel who do ikX physicaUy work on the faWcation of 
^ucU but whose services nevertheless are necessary for the manufac 
^of the finished product, as for example, supervisors, receivers, mate. 

rial handlers, and building maintenance personnel. 

In addition to ir«lirect materials and indirect Ubor, act^ overhead 
includes the cmt of acquiring and maintaining production fac.hties and 
^wUaneous factory costs. Uu third categ^ of facto^-ov«head 
costs is referred to as generof factory overhead Included m this category 
are depreciation of plant and faciUlies, rent, heat, light, power, property 
taxes, insurance, telephone, travel, etc. 


Dir«t and indirect foctory overhead ^ . 

A dirert cost is one which can be specifically trae^ to a busmess seg- 
ment such as plant, department, or product. Ar. indfrert cost cannrt be 
speci6aJly Identified wi* such segments and must be assigned, or 

allocated, to them on some basir. « ,. • i . 

In common usage, the expression that a cost is direct means that ft 
is direct wiA respect to product unless the expression is otherwise 
qualified. That is. the expression that "the material cost is a du^ 
means that It is direct with respect to product; the expression that the 
material cost is a direct cost of Department A" means that it is direct 
with respect to product end with respect to Department A. 

Raw materiak and direct-labor costs generally are direct with respect 
to both departments and products. Factory-overhead costs normally are 
indirect with respect to products being manufactured. However, certain 
factory-overhead costs may be direct with respect to particular depart- 
ments. For example, the cost of the services of the foreman of a produc- 
tion department (indirect labor) is direct with respect to the department 
but indirect with respect to the product, because the foreman does not 
actually work on the product. The same is true of (Indirect) materiak 
or supplies which physically do not become a part of the finished product. 

As a matter of convenience, certain direct-materials and direct-labor 
costs which are rather minor m Importance are treated as factory ov^ 
head. In such circumstances, this portion of factory overhead, technicafiy. 
is direct with respect to product. 

All factory-overhead costs arc direct widi respect to the factory or 
plant. Some of these, however, may be indirect with respect to Individual 
departments within the plant. For example, plant depredaHon and salary 
of the plant manager are direct plant costs but indirect with respect to 
departments and p^ucts. 

The direct or indirect relationship of a cost to a product is the 
important for ^oduct-costing purposes. Direct-product costs arc assigned 
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tectly to ptodurts; Mdir^t-producl co.B must be allocated to products 

indbect relationship of a ^t to a depar«r process 
is most Important for management control purposes. ^ P j. 

ment costs^e controllable by the department su^j^.sor, 
ment overhead costs usually cannot be controlled the department 
head, because the authority for their incurrence rests w.th sorne one a 
higher level of management, such as plant manager, or w.th another 
department head, such as a service department manager. 

It should be noted that the direct-indirect distinction is 
important for product-cosHng purposes whenever more than one profluct 
is manufactured and for control purposes whenever more *han oM 
department or plant is used to manufacture products, Most modem 
industrUl firms are multiproduct, and larger firms tend to become 
compartmentalired into departments, plants, divisions, etc. 


Plant- and department -over hood costs 

Factory-overhead costs may relate directly to the plant as a whole, to 
service departments, or to production departments. Since manufacturing 
occurs only in producing departments, in order to attach factory-over. 
head costs to products or fobs manufactured, ultimately all factory 
overhead costs must either he charged directly to producing depart- 
ments or assigned to them on some basis of allocation. 

Plant werhgad includes all costs related to the factory as a whole, as 
distinguished from its component departments. The function of these 
costs is to provide and maintain space and facilities for both producing 
and service departments. Plant-overhead costs must therefore be allocated 
to these departments. 

Service department costs are those costs which can be traced to the 
operation of service departments such as factory office, the maintenance 
department, and plant purchasing department. The objects of expendi- 
ture for such costs include such items as salaries of engineers and cost 
accountants, purchasing department clerks, and supplies utilized in 
operating service departments. Since the function of service departments 
is to perform services for producing departments, service department 
costs must be charged to producing departments on some basis. After 
these costs have b^n assigned to producing departments for product- 
costing purposes, they are describe as "allocated service department 
costs." 

After plant-overhead and service department costs have been allocated 
to producing departments, the ov'erhead of a producing department con- 
sists of the following classes of items: 

Direct departmental overhead: 

Indirect materials used in department 
Indirect labor incurred in department 
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General factory overhead directly reUted to department (e.g., depre- 
cUtion on department maciunciy) 

Indirect departmental overhead: . ^ r * > 

AUocat Jptant overhead (e g., depreciation of portion of factory used 

by department) 

Allocated service department costs 

Fixed and variable factory overhead . j . u 

In «ldiHon to the possibility of describing f.ct^Hjverhead costs ^ 
object of expenditure and by their directness or in^ectness with respert 
to products and departments, they may be classified acccrdu^ to their 
belUvior with respect to production activity and w.A time. Those costs 
whose total amount changes or varies as activity ehang« or v^« are 
known as variobU costs. Those cosb whose total amount d^ not change 
or vary with production activity are called /iied coris. Staled another 
way, ^ed cosb may be said to v«y with time rather than with acHvity; 
i.e,. they will be incurred during a time period even though no produc- 
tion acMty Ukes place. 

Theie are three types of fixed costs: 

J. Long-run capacity fixed costs 
1 Operating fixed costs 
3. Progranuned fixed costs 

Long-run capacity costs are the expired costs of plant, machinery, and 
other facilities used. The expenditures for these fixed assets are mde 
infrequently, and their benefits are expected to extend over • rrf'fely 
long period of lime. Depreciation and amortization are examples of this 

type of fixed cost. , ^ . 

derating fixed costs are costs required to mamtain and operate the 
fixed assets. Heat, light, power, insurance, and property taxes are ex- 
ampler of this type of fixed cost. 

Spammed fixed costs are the costs of special programs apprwed by 
management. The cost of an extensive advertising program or the cost 
of a program to improve the quality of the firm’s products are examples 
of programmed fixed costs. 

In addition to the fixed and variable classifications. Aere are many 
overhead items which do not vaiy directly and proportionately with 
changes in production aclivily. Such costs are caUed temioariable, or 
remised, costs. As a matter of simplicity, overhead costs in this category 
are often classified as either fixed or variable, depending on their pre- 
dominant characteristic. 

An example of a semivariable cost is that of the salary of a foreman. 
Suppose that a factory department presently is employing 20 dirert 
laborers and that the department requires one foreman for Mch ^p ol 
20 workers. As production activity increases, 6 additional direct laborers 
are hired, thus requiring that an additional foreman be employed to 
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Fig, 5-1 Pfttt«ii>s of cost vAriability. 


supervise the 6 workers. The firm ctn. however, h re U ^ 

leLers without hiring another foreman. ^ 

level range of 20 to 21 men. the cost of the services of ^e second foreman 

is variable; for the range of 21 to 40 men, the cost is fixed. 

The distinction between fixed and variable costs often « dfpenden on 
management definition and the nature of the company s act.vmes, 
Manaiement policy may be opposed to discharging 
ingly, superviston would be a fixed cost. In a highly automated company. 

even the services of direct Ubofers might be fixed. 

Veriftble, fixed, and semivamble costs may be diagrammaticaJly 

illustrated as shown in Fig. 5*1 . . . _ , . j . . 

The diagram for variable costs is oversimplified. The diagram indicates 

that variable costs vary dirtcfl^ and proportionately with production 
activity. Stated another way. the curve drawn here is linear; that is, it is 
a straight line. In reality, it may be c»rt>ilinear; i.e.. it may curve up or 
down. In other words, costs may change directly with production activity, 
but the change in cost may be greater or less than in proportion to the 
change in pr^uction activity. 

Fixed costs ordinarily are indirect with respect to product but may be 
direct with respect to department or plant. Variable costs tend to be 
direct with respect to product, department, and plant 
The distinction between fixed and variable costs is useful to manage- 
ment in studies of break-even points, planning and budgeting, and deci- 
sions involving levels of activity, such as programs of expansion or 
contraction. These topics will be discussed in subsequent chapters. 


Import once of different clossifications of foetory overhead 
All the types of factory-overhead cost classifications discussed may be 
useful. The advent of electronic date-processing equipment with its great 
capacity for storing data makes it possible to maintain a record of costs 
by virtually all characteristics. 
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The classification of costs accoiding to the department which has 
primary control over their incurrence is useful for managerial control 
of opmtions. The object of expeiKiiture classification may be useful in 
analyzing the production cost of a product into its various elements. The 
variable-^ed classification is useful in preparing budgets for future 
operations. Costs classified according to directness or indirectness with 
respect to product or to department are an aid in determining profita- 
bility of product lines or the contribution of a department to the profits 
of the firm. 

For product-costing puqwses. all costs incurred m the factory eventu- 
ally are assigned to the production departments through which the 
pr^uct pass«. The accumulation and classification of costs by depart- 
ments is usually called the distribution, assignment, or allocation of 
costs. Those costs which are traceable directly to the department are 
assigned directly. Indirect factory-overhead costs and service department 
costs are allocated on some basis to the production departments and are 
also attached to production as it flows through the departments, 

It is possible to satisfy both the product-costing and control objectives 
in the following way: First, assign to a department (including each serv- 
ice department) those costs which are controllable by that depart- 
ment. Secondly, prepare information and control reports on each produc- 
tion and service department for management use. Finally, for product- 
costing purposes, assign noncontrollable costs and allocate service depart- 
ment costs to the production departments. In this way. a single cost 
accounting system can provide the cost data for the two purposes; the 
data are merely recombined for each purpose. 

Generally, costs which are direct with respect to a department are 
controllable, at least in part, by that department, whereas costs which 
have an indirect relationship to a department are not controllable by that 
department. Thus, the classification of costs within a cost accounting 
system according to their direct or indirect relationship with particular 
departments is close to the objective of classifying them according to 
controllability- Similarly, those costs which are direct with respect to a 
department frequently also are variable costs; many of those which 
have an indirect relationship are of a fixed nature. 


The accumulation of factory^overhead costs 

Arrangement of overhead cost accounts for cost control purposes 
Factory-ov erhead costs might be accumulated by object of expenditure, 
such as indirect materials, and depreciation of plant ar>d equipment in a 
single subsidiary ledger which supports a single control account for the 
entire factor)*. Ordinarily, however, the factory is organizationally divided 
into departments, or cost centers, frequently on a functional, or ''type of 
work performed," basis. In such circumstances, it is useful to maintain a 
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Fartory Overhead Owtrol account and subsidiary ledger for each 

production and service depai^ntd the fa^ oreaniza- 

tioS’^Jin it may red'Si"S"ea'ch^^' 

the nature of the manufacturing process, and the 

management are some of the factors which determme the structure 

*in"S^rS'it is usually worthwhile to break down the 

operati^ into several smaller control uniU « 

seller units are more marageable. Also, there ordmar.ly is mo« delega 

tion of authority and responsibility by top management than there is m 

smaller firms. .l. 

The influence of the nature of the manufacturing 
arrangement of the cost accounU can easily be understood. It is rather 
difficult to break down on paper a long, continuous assemb y-line opera- 
tion into departments where no employee or group of employees on Ae 
line substantially changes the product at any parhcular point. TOe 
smallest control unit or department possible may simply be Assembly 
Department. On the other hand, where rather specUUaed operations are 
performed at specific points along the assembly line, it is easier to sub- 
divide Assembly Department Into smaller control units such as. tor 

example, Assembly A, Assembly B, etc. - c i. * 

Assuming that the cost accounU are to be kept by department, Exhibit 
5«1 portrays the arrangement of factory-overhead accounts which might 
be used by the hypothetical Darr Company whose factory is organized 
into production dq»itmenU A and B and two service departments— 
factory office and maintenance. Those factory-overhead costs in the 
illustration which cannot easily be identified with any particular produc- 
tion department or service department are collected in the Plant Over- 
head Control account and sukidiary ledger. Later, for product-costing 
purposes, they will be allocated to specific production and service de- 
partments. 

Any given firm may have several production departments and several 
sm^ice departments; only two of each are used here in order that the 
illustration may be kept simple. Similarly, only a few subsidiary accounts 
for each department control account are included in the illustration. 
Typically, each department might have many subsidiary accounts in 
which factory-overhead costs are classified by object of expenditure. 

The classification of factory-overbead costs by departments facilitates 
the management control objective of cost accounting. The individuals in 
charge of each department are accountable for many of the costs which 
have been directly incurred within each department For control pur- 
poses, the incurred factory-overhead costs for each department are 
compared with a budgeted or standard amount. Variations of actual 
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«.«. from budgeted or standard costs are analyzed, and «.Trective action 
is taken where possible. Tbmduction department A 

r:rrj=^ f 

ment was in regard to overhead expenditures. An exanunaOOT 
subsidiary ledger details will pinpoint " 

-out of contrpl.- Corrective action may then be 

arithmetic difference between the incurred amount ($2,300) an 

budgeted amount is known as a iwrionce. 

SiLlarly, the manager of the maintenance department « 
for the inwrrence of »i;J00. The pUnt manager « 
manager in the firm is responsible te incurring t^ $10,800 
head amount. Uis amount is not the responsibUity of any part.culw 
production or service department. For control purposes, it is not allocated 

to any of these depariments at this time. , , , . ^ . j 

Procedurally. there are several ways in which these factory overhead 
costs ultimately get into the departmental accounts, depending upon the 
particular accounts used. In the case of the Dair Company ( Ejdiibit 5-1 ) . 
the following entries might have been made: 


( 1 ) 

Factory Overhead— Producinf Dept- A 300 

Factory Overbaad— Produciftf Dept. B ISO 

Factwy Overhead — Factory Office 50 

Factory Overhead— MainlenaDca Dept 500 

Materials aad Supplies Inventory . hOOO 

(To record the isauance of feictory luppliet) 

( 2 ) 

Factory Overhead — Prodadxi^ Dept. A 2.000 

Factory Overhead— Producing Dept. B ... ItOSO 

Factory Overhead — Factory Office 1.000 

Factory Overhead— Mafotenance Dept 800 

Factwy Overhead — General Plant 800 

Accrued Paynrfl 5.0S0 

rPo record (he incurrence of chargee for indirect labor) 

(3) 

Factory Overhead — General Plant 10.000 

Prepaid Insurance 200 

Vouchers Pa yahle 400 

Allowance for Depr’n — Bldg 7,000 

Allowance few Depr'n — Machinery. . . . 2,400 


rfo record charges for expired depeciation and insurance and 
utilities incurred) 


Each of these entries would also be recorded in the subsidiary ledger 
accounts supporting each of the factofy-overhead control accounts. H a 
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subsidiary ledger, ie., perpetual inventory records, is maintained for 
Materiab and Supplies Inventory, credits would, of course, also be made 
to these accounts. After these entries have been posted, a trial balance 
of each subsidiary ledger might be jwepared to indicate that no posting 
errors ha^ e taken place, as shown below for Producing Dept. A: 

Indirect malerials I 300 

InHirecI labor 2,000 

Balance in control account < 12.300 


Arrangement of overhead cost oceounts for 
product-costing purposes 

The determination of the cost of goods or products manufactured involves 
the attaching of all factory costs incurred during a period of time to the 
produces manufactured during that period. Since production physically 
passes through the production departments only, and not through the 
service departments, all factory-overhead costs therefore must he assigned 
eventually to production departments for product costing purposes. 

In the Darr Company illustration, this is accomplished as follows: (1) 
plant overhead is allocated (or distributed, assigned) on some basis to 
the production and service departments, and (2) service department 
overhead is allocated to the production departmenU. (Note that the 
plant-overhead portion of service department overhead technically is 
reallocated . ) 

After the first allocation step is accomplished, each production and 
service department will be charged with (1) those factory-overhead 
costs which have been aaigned directly to each department because of 
their direct relationship and (2) a share of the plant overhead which has 
been allocated to each production and service department on some 
reasonable basis. 

After the second allocation, all factory-overhead costs will have been 
assigned to the production department factory-overhead accounts. The 
total cost in the Factory Overhead account for a production department 
thus has the following "‘components*: (1) factory-overhead costs which 
are direct with respect to that department and which were assigned 
directly to that department for control purposes. (2) a share of the 
allocated plant overhead which is a direct cost of the factory as a whole, 
rather than of any individual production or service department, and (3) 
a share of the allocated senice department costs which includes those 
factory -overhead costs which can he associated directly with each service 
department as well as the portion of the plant overhead which has been 
allocated to each service department. 

Exhibit &-2 indicates the status of the factory overhead accounts fox 
production departments A and B after all aUocations have been made for 
product-costing purposes. 
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Exhibit S>i 

THE DARB COMPANY 
DepaHmenul Fsciwy-ovefbesd AccouuU 
For Product CosU&g 

** k j Factory Overhead 

^ K Prod^ oD D«pt-B 

Productioo Dept. A 


(S) 

2.300 

4.320 

<«) 

(b) 

1.428 

(W 

(0 

1.184 

(c) 

9.232 : 



1.200 

•1.320 

714 

1.104 

7.41$ 


Factory Overhead 


Factory Overhead 


F.rforv Office ^Service Dept.) .>iaimen..K« 

¥4 VWVS • 

(b) 2.380 

1.050 

(a) 1.080 

(b) 238 

1.300 

fa) 1.030 

rc1 2.368 





Factory Overhead 



The bases for aDocalion are as follows (allocated in this order): 

a 

Ptreeni 


Factory Overbead^Plant: 

ProdacUon Dept. A 40 

Production Dept. B 40 

Factory Office 10 

Maintenance Dept 10 

Factory Overhead — MaintenaDce Dept.: 

Production Dept A 60 

ProduciicKi De^. B 30 

Factory Office 10 

Factory Overhead— Factory Office: 

fVoductioa Dept. A 50 

Production Dept. B 50 
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The total of the balances ol the accounts in Exhibit 5-2. amounting to 
$16,650, is identical with the total of the account balances in Exhibit 5-1. 
The only thing accomplished by these aUocations is a reclassifying of 
costs. In Exhibit 5-1 factory-overhead costs are classified for control 
purposes according to their direct relationship with specific production 
and service departments and with the plant as a whole. In Exhibit 5-2, 
factory-overhead costs are classified for product-costing purposes. That 
is, all factory-overhead costs ultimately have been assigned to the two 
production departments in which costs will be attached to products as 
they are produced. 


Complexities in the ollocotlon process 

The steps of allocating costs from one department to another and then 
reallocating to a third department can be avoided by determining what 
effective proportion of each factory-overhead cost eventually is allocated 
to each production department. In Exhibit 5-2, for example, production 
department A receives the following allocations of plant overhead 
directly, and by way of other departments. 

40% of plant overheadi plus 

S0% of the 10% of plant overhead which is allocated to Factory Office, |dus 
60% of the 10% of plant overhead which it allocated to Maintenance Dept., plus 
50% of 10% of the 10% of plant overhead which it allocated to Maintenance 
Dept., whoec overhead coeU ere allocated in turn to Factory Office 

The effective proportion of plant overhead costs allocated to production 
department A is 51 percent, calculated as follows; 

40% + 

50% of 10% - S% + 

60% of 10% - 6% + 

50% of 10% of 10% - H% 

SIH% 

The remaining 48^^ percent is allocated to production department B. 
Similar effective propc^ons can be calculated for the allocation of 
maintenance department overhead to production departments A and B, 
and for the allocation of factory office overhead to production depart- 
ments A and B. 

It should be noted that in Exhibit 5-2, no overhead was allocated to 
any department whose overhead costs have already been allocated. For 
example, none of the factory office overhead was allocated to plant over- 
head or to maintenance department overhead. Similarly, no maintenance 
department overhead was allocated to plant overhead. This was done to 
keep the illustration simple. Circular allocations such as these would 
require algebraic solution (which becomes cumbersome when more than 
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a few depatmeots are involved) thl'^llue of such 

cost of $u^ time<onsuming calculations dt^ iw^^‘ 

rcBnements in the allocation of ‘•^‘’^'Tit^each other, adequate 

For simplicity, where dep^ents **hTeJed by ignoring 

accuracy ^ the allocation of overhe«l ^ ^ „ Jhefe they 

such services where are ra er maintenance de- 

tend to cancel each othw ou . benefits which 

‘‘■'Tie ‘SSi^'of circular allocation can also be minimized by allocating 
lasMhe^ tt^-terhead costs of those departments which reoe.oe the 
most allocations from other departments. 

Accumulating direct foctory-overheod costs ..v „ 

Factory-overhead costs which have a direct P. 

tion d^rtmenl or a sen’ice department are assigned to that ‘ 

Factory Ch'erhead account. In the case of supplies whose consumption 
caj^obsejved and calctiUted. costs may be assigned to the consummg 
production and service departments on the basis of the consumption 

maintaining consumption records for these items, howev'er. 
may exceed the value from the greater accuracy obtained. In such cases, 
it may be more economical to treat these costs as indirect cosft and to 
allociUe them among the using departmenU on some reasonable basis, 
Such allocation may make these cosU less useful for control purposes. 
The cost of cost accounting, howe%'er, is an important consideration in 
determining the desired preciseness of cost allocation and assignment. 

The cost of the services of supervisory labor and machines which are 
utilized in each department can be identified with each department 
rather easily in cases where the man or the machine is used in no more 
than one department. The salaries of the men and the depreciation of the 
machines are assigned directly to the Factory Overhead account of the 
production or service department in which the men or machines are 
utilized. It is important to note, however, that the depreciation cost of 
the machines probably is not controllable by a departmental manager . 

In cases in which the men and machines are used in more than one 
department, the cost of their services becomes an indirect factory-over* 
head cost with respect to any one production or service department- Costs 
of this type therefore cannot be assigned to departments directly but 
must be allocated or prorated on some reasonable basis among using 
departments, along wiA other types of factory-overhead costs which are 
inject with resp^ to specific departments. 
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Factory-overhefld costs are accumulated and allocated periodically, 
generally monthly. Certain costs which are direct with respect to depart- 
ments, such as i^irect materiab ai>d indirect labor, may be charged to 
departments throughout the month as their amount becomes known. 
Factory-overhead costs which are indirect with respect to departments, 
such as depreciation of factory building, usually are calculated monthly. 
The accumulation and allocation of these actual, incurred factory-over- 
head colts under a job-order cost system basically is no different from 
the procedure under a process cost system. 

Criteria for allocating overhead 

A number of methods may be employed to allocate general plant over- 
head to producing and service departments, and service department 
overhead to producing departments. The adoption of a particular method 
of allocation normally will be based on one of the following criteria; 

2 . Actual services rendered- It would seem logical to allocate overhead 
on the basis of services actually rendered. This criterion has greatest ap- 
plicability in situations where the overhead costs can be easily and 
directly traced to departments receiving the benefits. 

An example of the use of this criterion is a machine shop which serv- 
ices several producing departments. Job records might be maintained 
to record the actual supplies used and machine shop labor incurred on 
each job for the producing departments. Other machine shop costs might 
be allocated to these jobs on the basis of machine shop labor hours or 
dollars incurred. At the close of each month, the total costs shown on the 
job sheets would be charged to the appropriate producing departments. 

While actual services rendered may a feasible basis of allocation for 
some overhead costs, it may not be practical or justifiable for others. The 
actual amount of benefits provided often cannot be measured with any 
degree of precision, or the cost of obtaining the added precision may not 
he warranted. For example, the placement and follow-up of c^ain 
purchase orden may be more complex and require greater effort on the 
part of purchasing department personnel than other orders. Yet, it would 
hardly he practical to attempt to trace the actual time of each member 
of the purchasing department and the actual use of purchasing depart- 
ment facilities to each order placed. 

This criterion also may be inadequate in situations where the magni- 
tude of a ser>ice function is geared to potential rather than actual 
activity levels of the departments which It services. For example, the 
size of a power plant may be based on full-capacity operations of all 
departments in a factory. Suppose, however, that during a certain time 
period one or more producing departments were operating at abnormally 
low levels whereas the others were operating at full capacity. If the 
power plant costs were allocated on the basis of actual services rendered 
during this period, a proportionately greater share of the costs would 
be charged to those producing departments operating at full capacity. 
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Since most of the power plant of lllleat^n *^ 

operations, this would ^,;2;TmaMS oH department receiving 

It sometime is argued depart^nts. can exercise 

services, i.e., from ^he genera P . ehould be charged on the 

some control over their * However it is questionable whether 

basU of the actual services rendered. However 

this argument has merit, since m rm Mother the manager 

indirect but also predominantly fixed in ^ 

of a Foducing de^rtment has lit^e ales depa.?- 

at which his department operates- This is dependent on P* 

general plant facilities to producing and service departments. For ex 
Lple, r^t or depreciation of plant building generally is ^ 

bash of space used. This of course assumes that the space has e<iual value 
S^ughoST the plant. In a factory this would be a minor 
However in a department store, valuation of space would be an im 
portant consideratton in the determination of departmental profit con- 

'"a“pmential consumption. According to this criterion, 
are allocated on the basis of potential rather than actual 
dered. This aiterion has applicability where the service department costs 
are largely fixed and the service provides for possibility of capacity 
operations. For example, some companies maintain buses to transport 
workers to and from their factory. If the size of the Beet of buses Is based 
on the potential number of users, this would represent a logical bwis 
for allocating these costs to other departments, regardless of the number 
of actual workers in each department that have availed themselves of 
this service during a particular moneh. 

■ I General use indices. Frequently data pertaining to actual services 
rendered cannot be obtained. In such situations, a general use index may 
be employed. The index selected presumably is closely related to the 
assumed 6ow of overhead costs. Thus, the services of the cost accounting 
department often may be allocated to producing departments and other 
service departments on the basis of the number of employees in each 
department. General use indices do not result in perfect allocations of 
overhead. For example, the woric of the cost accounting department 
conceivably may be devoted to a relatively greater extent to a depart- 
ment with fewer employees but more complex cost problems. In addi- 
tion, the bulk of cost accounting costs are apt to be fixed and unrelated to 
the size of the work force. 

5. Variable and fixed bases- Generally, the costs of a service depart- 
ment are essentially fixed- However, in some situations, the variable 
portion of a service department's costs may be of sufficient importance 
to warrant special treatment. For example, in a power plant the fixed 
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costs might be allocated on the basis of potential usage and the variable 
costs on the basis of actual usage. Separating the variable and Bxed ele- 
ments of service department costs not only may result in more equitable 
overhead allocations but also provides useful information for manage- 
ment decisions. The variable costs generally are out-of-pocket or elimina- 
ble costs and thus may have particular significance in decision making, 

Methods for olloeotingoverheod costs 

The specific methods used to allocate plant overhead and service depart- 
ment costs vary from company to company. In part, this is due to dif- 
ferences in organization structures. It also can be attributed to the depee 
of refinement desired by management in their costing system and the 
types of records maintained. For example, if individual plant asset 
rewrds are kept, depreciation of machinery can be charged directly to 
departments. Otherwise, it is apt to be included in plant overhead and 
allocated to departments on some basis. The selection of particular 
methods of allocation also depends on the judgment of the Individual 
charged with this responsibility. 

For these reasons. II is difficult to argue that only one method of alloca- 
Hon is appropriate for each overhead cost, under all circumstances. In 


Exhibit S-i 


Suffreated Methods for Allocating Factory Overhead 


Overhtcd co$i 
Plaot overhead : 

Depreciation ^ building. 
Inaurance on building. . . 

Taxes on building 

Plant Tnansger'a office . . . 

Heat 

Ught 

Power 

Service depart menl coats: 
Peceiving 

Purcliosing 

Stores 

Coat accounting . 
Personnel 
Machine shop 
Power plant 


MttMt of oltccclion 

Space occupied 
Space occu^ed 
Space occupied 

Number of employees, coat of production 
Space occupied, heating oulleU 
Space occupied, light outlets, kilowatthoure 
Space occupied. hor$epower>hours. machine 
capacitiea. machine hours 

Coal of materiala purchased, number of iteraa 
rtcrived 

Coat of materiala purchased, number of orders 
placed 

of materiala used, number of requisitioiu 
filled 

Number of employees, hours worked 
Number of employees, hours worked 
Job costs, machine hours, labor hours 
Metered horsepower houra. capacity of ma* 
chines, machine hours 
Space occuiaed 


Building maintenance 
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Power plant "P*" 21.600 17,400 7,000 

Total produciog dept, overhead. . $119,000 $130,800 ^202,000 
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Exhibit 5-3, a list of suggested methods or hues for allocating overhead 
is presented. 

Ovarhaod distribution onalysis 

The distribution of plant overhead to producing and service departments 
and service department costs to producing departments generally is made 
on a schedule called an ooerhead distribution analysis. This is illustrated 
in Exhibit 54 for the Hastings Ccwporation. The total direct and indirect 
overhead costs accumulated for the producing departments will be 
atuched to products manufactured. Journal entries tracing the flow of 
overhead costs will be made on the basis of the distributions shown on 
the overhead distribution analysis. 


The effect on factory-overhead costs of changes in volume 

Factory- over head unit costs and volume 

Some of the difficulties associated with accounting for overhead costs 
are apparent when the effect of volume on overhead costs is examined. 
Since a large portion of factory overhead costs is fixed and indirect with 
respect either to product or to departments, their total amount tends to 
remain constant In spite of changes in the level of operations. A change 
in the level of operations, however, may have an important direct effect 
upon overhead cost per unit of product. 

Suppose a firm is engaged in the production of product A and has 
decided to diversify its operations by producing a new product, product 
B. Assume that the production of pr^uct B will require additional direct 
labor and direct material but fto additional factory-overhead costs will 
be incurred as a result of the added product line. Pertinent production 
cost data are as follows; 



Total 

Per unO 

Coat of producinf 10,000 uniU of product A: 

110,000 

$1.00 

DirMt matenala 

5.000 

.SO 

Fftctorv overhead incurred 


3.00 

TftUi 


u.so 

Added costs of producing $.000 units of product B: 

t 2.000 

^^9 

Oirect naleriBls 



Factory overhead incurred 

-0- 

bI 

Total 

010,000 





The marginal cost per unit of product B is $2 and the direct cost per 
unit of product B is $2. However, under absorption costing, factory over- 
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h«.d is spr»«l ov.» llU pTodu^- 

both products A and B “ this r^uccs the 

costs of $30,000 is assign^ to ®-y^7l„it^ of production as 

total overhead cost assigned to “"Je it data after 

the basis for assigning this overhead to 

• . « > j\f nmrliirt B ar€ &S tOliOWS. 


w 

Toiaf 

Per unit 

Product A production (10,000 anils): 

$10,000 

$1.00 

uireci i«iiwc 

5.000 

50 

LfireCl rDavcn«i» 

20.000 

2.00 


$35,000 

$3 SO 

Product B production (5.000 unlU) ■ 
Direct labor 

1 2.000 
6,000 

$ .40 
1.60 

uireci nuiicTivi* 

Factory overhead 

10,000 

2 00 

$20,000 

$4.00 


The increase in production activity due to the »«P' 

activities caused no increase in total incurred factory overhead. ^ 
change in activity did. however, decrease the totol amount of faetop' 
overhead assigned to the production of product A and 
decreased the factory-overhead unit cost of product A from $3 to $2. In 
addition, although the undertaking of product B production did not 
cause added factwy overhead to be incurred by the ^rni cw c whole, 
under traditional absorption costing for product-costing purposes, $10,000 
of the overhead which previously was charged to product A is n<w 
charged to product B. Although it is unusual that there would not be 
iome additional factory overhead incurred in taking on a new product 
line, the assumption that no additional factory overhead is incurred is 
made in the illustration for simplicity reasons. 

Although the marginal or direct cost per unit of product B is $2 
($,40 4- $1.60), the assigned factory overhead of $10,000 makes the unit 
cost of product B $4 on an absorption cost basis. 

From a management point of view, the firm would add to its total 
profits as long as product B is sold for more than $2 per unit. If the 
customers who buy product B are different from those who buy product 
A, it is sometimes argued that a $2.10 price for B. for example, would be 
discriminatory and inequitable. Presumably the equitable action is to 
charge some of the factory overhead to product B and to establish the 
selling price on an absorption basis, with perhaps a reduction in the 
selling price of product A ^ed upon decreased cost. 

Full'Cost pricing. margma]«)$t. or differential-cost, pricing, and other 
pricing methods are discussed in detail in a later chapter. The problems 
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of cost and price relaHonships are mentioned here in passing for purposes 
of illustrating the importance and effects of overhead allocations for 
purposes other than costing products for income determination and 
balance sheet valuation. 

An understanding of the effect of the level of producHon activity on 
factorv-overhead total and unit costs is important for management deci- 
sion makers. A lack of understanding, which frequently is exhibited, 
results in erroneous analysis, as may occur in the decision of whether or 
not to go into the production of product B and in determining what the 
unit c«t of product B on an absorption cost basis would be. Such 
erroneous analysis, using the same illustration, would be as follows: The 
factory-overhead cost per unit of product A prior to adding product B is 
$3 per unit. This overhead rate, or cost per unit, often is erroneously 
applied to new products. Accordingly, if 5.000 units of product B are 
manufactured, they will be assumed to cost $5 per unit (140 + 11.60 
+ $3) for a total of $25,000 The total cost of producing both product A 
and product B is thus $70,000 ($45,000 + $25,000) composed of: 


Direct labor $12,000 

Direct material 13.000 

Factory overhead 45,000 


ToUl 170.000 


The error in the analysis is evident- Factory overhead after product B 
production is still only $30,000 rather than $45,000, and total production 
cost is $55,000 rather than $70,000. 

To summarize the point. (1) for decision-making purposes, only the 
marginal, direct, or variable costs are relevant; (2) when the scale of 
operations is changed, such as Is the case when an additional fob ii 
undertaken, a new product line is adopted, or more plant facilities are 
added, fixed factory-overhead cost per unit of product changes. 

Effect of volume change upon income and cash 
To gain an understanding of the nature of fixed costs and their behavior 
when production volume changes, assume that the Brown Company has 
the following balance sheet on January 1: 


Cash $ m.m Capital stock $1,000,000 

Factory building: . . . . $1,200,000 Retained eariuDgs 300,000 

$1,300,000 11,300,000 


For simplicity, assume that direct materials and labor vary directly 
with production and that they amount in total to $20 per unit of product 
manufactured. Assume that materials and labor are purchased for cash 
and that there are no inventories. Assume also a 20-year life for the 
factory building, making depreciation, a fixed cost, of $60,000 per 
on a straight-line basis. Ignore all other possible costs. 



AND AU0CA..OM Or ,.C.O..-0 V»K.a0 COST. I3S 

If, during the y.^, 4,000 Mows; 

$40 cash per unit, the income statement for the y 

1160.000 

Reveourt 

»« 

nwTo 

a- — 

TT.e cash balance at the end of the yes^ ‘“"S 

4 - 4160 000 — $80 OOO) and income would be $20,000 tor y 

«ii »™w "* xsrr.; 

Suppose that the 6m had planned to produce and se Hor Msh dun g 
the y^5.m units at a unit price of $40. The budgeted .ncome state 
ment was as follows under this assumption: 

^ $ 200,000 

Revenues 

■ ::!S j«» 

T _ , . . . $ 40.000 

The cash balance at the end of the year was budgeted to be 
($100000 •*- $200,000 - $100,000). or 10+ percent greater than actuaUy 
was the case. Budgeted income was $40,000, or VX f®" 

the actual income of $20,000. Budgeted unit cost of goods sold was $32. or 
about 9 percent less than actual. Budgeted volume was 25 percent greater 

than actual volume. . 

In this case, the effect of fixed factory-ON^erhead costs is apparent from 
a summary of the comparison of budgeted and actual results: 25 percent 
increase in volume would have resulted in a 100 percent increase in 
income, a 10 percent increase in the ending cash balance, and approjd* 
mately a 9 percent decrease in the unit cost of goods produced and sold. 

The increased volume would have spread the fixed factory*overhead 
(depreciation) costs of the Brown Company over a larger number of 
units and thus reduced the per unit cost of product Assuming that the 
additional units were sold at $40. they would have doubled the firms 
income, because each of them cost only an additional $20 per unit for 
materUls and labor. Hence, $40 - $20 X 1.000 - $20,000 of additional 
income and of additional cash. 

This technique for reducing unit cost of goods produced and sold, 
increasing income, and adding to the cash balance is known as operating 
leverage. The existence of fixed costs is necessary for the use of this 
technique. The greater the percent of fixed costs relative to total costs, 
the greater and more powerful is the leverage. Operating leverage should 
not be confused with financial leverage, which involves the relationship 
of debt and eqmty methods of financing a business. 
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Problems and cases 

5.2 Oblectloes of overhead coetfng. Wh»« «re the objectives of overhead costing 

5.2 Overluad coiHng problemt. What special problems are presented by overhead 
costing? 

e -i Overhead oaocation proctduret. Why is K more desirable first to charge tele- 
vant overhead costs to service departments and then to assign them to produc 
lion departments, rather than to afiocale them directly to production depart- 
menu? 

54 Op^atirsg \Vhat is meant by operating leverage? Does a firm's op. 

erating leverage influence its policies? 

5 ^ Coftfroaobi/ify of octfhead C09i$- Are all overhead costs controlUble? Explain, 

5^ Thtd ond ooftobte ooerfcf od costs. \Vhy is it important for the cost accountant 
to make a distinction between fixed and variable overhead costs? 

5.7 Types of ^ed ooerfieod cosfs. Define and provide an example of a sunk fixed 
cost, an oulHsf'pocket fixed cost, and a programmed fixed cost. 

5 ^ Accuwy of uMt werfirod cosTs. "Overhead costing procedures provide the 
precise overhead costs of units manufactured, Comment, 

5 ^ Se/ectton of iht base for ooerbeod ollocatiorM. \Vhat principle should underka 
the selection of a base for allocating overhead? 

S-10 Dfrert and indirtct factory ocerbeod- For each of the following cost Items, 
indicate whether it may be direct or Indirect with respect to a product, a 
production department, a service department, a plant, and the entire corporate 
firm; 

1. Vacation pay of maintenance department employees in plant A 

2. Pension plan costs of the corporation's president 

3 . Property tax on factory equipirsent in the assembly department of plant B 

4. Advertising cost of p r omot i ng product X of plant A 

5. Cost of parts used to repair machines in the office of the sales manager of 
plant 0 

6 . Depreciation on the office furniture of the controller's office of plant B 

5*ii voriobie factory ooerAeod. Classify the cost items in problem 5.10 

according to their probable fixed and variable nature. 

5-i2 ControUable end noncontroUabU factory ocerbead. Indicate for each cost ftem 
in problem 5*10 the individual manager who might be responsible for control 
of the cost, 

I'ferbods for allocaUng ocerbeod coett. Describe the different methods that may 
be used to allocate factor)* overhead from general plant to service and produc- 
ing departments, from service departmenb to producing departments, and 
from producing departments to jobs. 

Ooorhead aUocation methods. The Monongah Machine Shop. Ine., consists of 
two departments. Operating statistics for 1963 were as follows: 


MLOCMIOH O. ,*CTO.V-OV»HI*0 CO*T, 
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— 

Depi- i 

Dept- 2 


$60,000 

820.000 

ItkV 

$24,000 

$34,000 

Uirect lanor 

12,000 

18.000 

Machine hours 

$48,000 

834,000 





During Ae li«. w«k of Jariuary. 1964._.be »mpaoy -“ 7 

this particular job are as shown below: 



Dept. / 

Oepi. 2 

Estimated materials 

84.000 

81.000 

Estimated direct labor 

81.000 

19.000 

Estimated machine hours 

600 

2,000 


Usinc the actual resuiis oi - *7 ';» *.« ^ 

Indicatf whal selling price should be quoted, based on four different assump- 
tions as to how overbid is charged to production. 

5 .J 5 Seroie* deportment costs. Civet, below are the details pertaining to the power 
service department: 

During ^ month of April, the eapenses of operating the power service 
department amounted to S9,300; of this amount. $2,500 was considered to be 

a fixed cost. , . , 

1. What dollar amounts M the power service department expense shouW be 
allocated to each producing and service department for product -costing 
purposes? 

2. What are the reasons for allocating the costs of one service department to 
other service departmenU as well as to producing departments? 


Horsepcm er-hours 



Prvduefion 

(/cpar/menfr 

Sen ice 
(iepartmenii 

1 


B 

B 


) 

Needed at capacity production 

Used during the nxHith of April, . . . 




^ 0^9 


(AICPA) 


5~16 Overhead distrihutwn anaUfsis and foumal entries. The following overhead 
distribution analysis was prepared fcv the factc^ of the Hastings Company. 
Record all journal entries supporting this analysis. 
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THE HASTINGS COMPANY 
Overhead Diatribalioo 
Mrath of March. 1964 



Producing 

department! 

Senitt 

dtportmenU 


A 

5 

C 

General 

plani 

Afainfe* 

nance 

Supervision 

Indirect labor 

6 2.200 
2.700 

8 1.600 
2.000 

$1,100 

400 

$ 2.600 
6.400 

$ $00 
2.600 

Repairs . . 

Supplies 

Dapredation— machinery . . 

900 

1.600 

200 

400 

-0- 

3.400 

2.300 

700 

$00 

1,100 

1.100 

1.400 

300 

200 

-0- 

UtUities 

-0- 

-0> 

-0- 

1.900 

-0- 

Taxes and insurance — 

-0- 

-0- 

-0- 

800 

M)- 

Depreciatiim — plant 

-0- 

-0- 

-0- 

600 

-0- 

Total 

110.300 

$ 9.100 

12.700 

813.400 

84.500 

AUocation^general plant 

$.300 

4.200 

2.200 

(13,400) 

1.700 

Total mainteoioce 





86.200 

Allocation— maiolenance 

2.200 

2.900 

1.100 


(6.200) 

Total producing 

117.600 

116.200 

86.000 




5 77 Ano^ of accounU^ The Sweet Odor Tobacco Company rtarted business on 
Januaiy 1. 1964. At the end of the year, the total debits and credits appearing 
in each of the accounts on the factory ledger are as shown below: 


C^tdiit 


Baianee 


DtbUs 


$150. 


S170.000 

140.000 

120.000 

240.000 


•••••• 

lao.ooo 

soo.ooo 

$ 0,000 

120.000 

40.000 

60.000 

20.000 


40.000 

60.000 
20.000 
60.000 
20.000 


20.000 

60.000 

630.000 

$87,500 


-0- 

-0- 

-0- 

so.ooo 

8.000 

12.000 

-0- 

- 0 - 

-0- 

-0- 

-0- 

-0- 

$2,500 

142.500 




Rav materials 

Materials in proceaa. Dept. 1 . 
Labor in process. Dept. 1 — 
Overhead in process. Dept. I . . 
Variable overhead. Dept. 1 . 
Fixed overhead. Dept. I . . . . 
MaterioU in process. Dept. 2 
Labor in process. Dept. 2 . . . 
Overhead in process, Dept. 2 . 
Variable overhead. Dept. 2. . 
Fixed overhead. Dept. 2 
Service Dept. X. variable costs 
Service Dept. X, fixed costs. 
Service Dept. Y, variaUe costs 
Service Dept. Y. fixed coats 

Finished goods 

General ledger . . 
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3 ”j'^ji“ol'SSuta. DS»g th? ym 
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K ^ |o»~. >” •““““ " •- '■“"’ '*' 

.. P« I. r"« " ^'^V- 

company has an oH)ortwty ^ be paid by the customer, 

order be accepted? 

rtr. 

rC".V”iS strr r£“u .«»..d » «.» 

g ».. ,« i- - “p"-"” ‘ ■ 

„d P« i.ta 1^ j'JrS"-£.h ««ri ."d •"M d”** “" 

0. Calculite Ae cost « job w/. wiwn rcsoec* 

Depertroent C. , . t. j» 

4. Can you see any limitatiofts to this methoar 


Indirect labor 

Factory rent 

InsuraDce^aMCbinery and eqvupownt 
Compeoaatiofi ipsuraoce 

Superintendeoce 

Factory clerica) salaries 

Machine maintenance and repalra 

Depredation of meclunety end equipment 

Fuel 

Dectridty 

ManufactuHns aup^lea uaed 

Social eecurity taxee 

Factory office euppliee 

Miscelkoeoua factory expense 

Total 


I 41.740 
2.400 
4.216 
2.486 
6.000 
4.950 
31.010 
42.600 
3.172 
2.178 
3.617 
9.210 
679 
1.212 
81SS.870 


Additional dale: The manu^cturing <^erat>ons are carried on in three produc* 
tion departments, A. B, and C, with aid of two service departments, niun* 
bered 1 and 2. respectively. Other data are as foUoNvs: 
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Oepoftmenle 



lent 

A 1 

B 

C 

f 

2 

Plant floor space, sq. ft. . . 
Number of etnployeea 

30,000 

100 

10,000 

SO 

s.oob 

20 

2.000 

4 

7.500 

25 

5.S00 

10 

Number of Iat«r hours 

113.360 

52.000 

20.80<N 4,160 

26,000 

10,400 

Number of machiite hours 

47.9S2 

31.912 

9.640 

560 

S.840 

-0- 

ftnri . * 

1161.307 

$76,180 

$28,472 

19.975 

$37,230 

$9,4S0 

OVJqCI^^ hum flvQfOv 

Cost of machiaery and 






equipment 

$1,019,047 

$623,225 

82S0.960 

120,210 

$112,862 

111.790 

Annual depreciation rates 

«% 

8% 

10% 

10% 

10% 

20% 


In devdopbig your overhead distribution, expenses shall be distributed to 
dapertments as follows ; 


On the basis of floor space: 

Factory rent 
Fuel 

One-fourth of electricity 
On the basis of salaries aru) wages: 
Compensation insurance 
Superintendence 
Manufacturing supplies used 
Social security taxes 
Factory office supplies 
MisoellarMOus factory expense 


On the basis of investment In machinery 
and eipiipment: 

Insurance — machinery and equipment 
Machinery maintenance and repairs 
Three-fourths of electricity 
Depreciation— machineiy and 
equipment 


Factory clerical salaries and 14.500 of indirect labor are charged to De- 
partment 2. The balance of indirect labor is charged to Department 1. 

Expenses of Department 1 are to be distributed, one-tenth to Department 2» 
the balance to all other departroenb on the basis of machine houn. 

Expenses of Department 2 are to be distributed to departments A, B. and 
C on the basis of labor hours. 


(AICPA adapted) 

5*19 Overhead aUocaiions between product fines, like Alko Chemical Coiporation 
has two departments, separating and treating. Two separating operations are 
run concurrently. One produces Talco on a government contract. The other 
manufactures a material which is transfeircd to the treating departmcfit, 
where it becomes a finished product called Salva 
E>uring the month of Jantsary, 1965. a new cost accountant was employed 
who was Ucldng in experience. You are caDed upon to assist him in recording 
the transactions on the factory ledger. You find that the amounts recorded in 
the trial balance which follows are aD correct but incomplete: 
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CIASSIMCATION ANO AUOCATIOM OF 


fACTO»Y.OVB«MCAD COSTS 


AUCO CHEMICAL CORPORATION 
Trial Balance— Factory Ledger 

As of January 31. IW 


Raw materials intcntory > • • 

Raw materials used— aeparaUon (got t) ... . 

Raw materials used— aepaiwtion (re«.) 

Raw materials used — treating. 

Direct labor— separation (gov t) 

Direct labor— ttparatioD (rag.) 

Direct labor— treating ^ 

Factory overhead — separation 

Factory overhead— treating 

General plant 

Work in process— separatioo (gov't) 

Work in procem— eeperetioD (reg.) 

Work 10 process— treeling 

Finished goods — Talco 

Finished goods— Selvo 

General ledger 




$120,000 

47.300 (100.000 lb) 
77,200 (175,000 lb) 

20.000 (10,000 Ih) 
20.000 

30.000 

25.000 

30.000 
24.00U 

30.000 
- 0 - 
- 0 - 
- 0 - 

- 0 - 


I423.S00 


$423,500 

$423,500 


There w., no work in proeeo fa. eilher dep«tmen» .t the end of 
There is a 20 percent we^h^ fa. sepentioo on both regul.r Mid govern. 

ment work. No weight loss occurs In treeting. u.,;, „f 

Sixty percent of^ g«nerJ pUnt costs .re floated w the b.s.s of sp.« 
occu^rf «d 40 perc^Ton the buis of <W Ubor. 
mentTcupies 75.000 ,<j ft. «d the treeling ^ ^ 

Of the tot.1 separating deputmenl owhead »2,500 *P**^“”y 

identiKed with government work and *4,000 with regular producHon^Of Ae 
baUnce of the separating department overhead. 60 per^t ,s a^cated On ^ 
basis of machine houn end 40 percent on the basis of direct labor. Separators 
used on government work were in operation 2.000 hours, and those used on 

regular work d,000 hours. j j 

During January, 75.000 lb of Talco was shipped at $1.25 per pound, 
130.000 lb of Salvo was shipped at $2 per pound- The balances of the selling 
and delivery and administrative escpeiwe accounts on the general ledger were, 
respectively, *36.000 and *20,000. There is no selling expense on government 
wwk. but deUveiy costs amounted to *3.000, Administrative expenses a« 
allocated on the biis of sales. 


Jitquired' , 

1. Record aU journal entries necessary to complete the tranracbons on the 
factory ledger for January, using all accounts appearing in the trial 

balance. . 

2. Prepare an income statement for Ae monA. showing separately the profit 

on Talco and Salvo. 

$•20 iwkAitoy and pnfit plenmng. The K-P Company’s income statement for 

last year is sbo^ on Ae following page. 
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Sftieg |1,000>000 


Variable coaU 

Materials ^ 300,000 

Labor 200,000 

Overhead 

Selling and admioislrative 100,000 

Total I 700,000 

CootributioD margin • $00,000 

Less: Filed coste 250,000 

Income S SO.OOO 


During the coming year, the company esqwcts to increase the number of 
units JoW 30 percent by reducing the price of its single product from |10 to 
$0.50. In order to sell these additional units, it is necessary to rent more space 
at an annual cost of 110,000. During the coming year, materials prices are 
expected to decline by 50 cents per limshed unit. An increase In advertlslag 
expenditures of $15,000 will also be necessary to sell the additional units 
pbnned. All variable factory costs vary with units sold and selling, and 
administrative expenses, primarily selling commissions, vary with sales. 

Required: Based on the plans indicated, what will the {ompan/s income be 
for next year? 

5*21 lf>terreUfiondtip of budgeted cost* ond budgeted taUi. The Metal Products 
Company manufactures three different models of a single product. From the 
following data you are to prepare a schedule, supported by computations, 
showing the sales quantity and sales dollar figure for each model necessary to 
enable the company to cover its nonvariable costs. 


Model 

number 

Annual $aU$ 
budget, unite 

Hadgeied unit 
safes price 

1 

Budgefed safes 
ailoteancts 
fore year 

106 

30,000 

$U 

Sl,260 


16.000 

16 

400 

300 


25 

410 


1962 Eatimaiea 


Model 

number 

QuoniUr 
budgeted for 
production 

Oeer-ofl esftmafed cost per unif 

rofof 

Variable 

eoei 

iVoneortaOle 

eoif 

100 

30.500 

$15,072 

$ 9.671 

$5,201 

■■ 

15.000 

17. $35 

mSm 

7.085 

mm 

10,000 

23.756 

u 

6.320 


(AICPA) 




















O . 

5-^2 


unib sold. 

Hiih Utfrcgt Co. 

g , (200.000 @ 15) W ^ OOO ^ 


Low Leperoge Co. 
(200.000 @ 15) tl.mm 


Variable coats 

... 1 

iso.ooo 



150.000 


. 

iso.ooo 

Selling and adminlairative . 

T/s*al 

.. «’ 

$0,000 

500.000 


. . s 

500.000 

LontfiDution oiarfia 


400.000 


.... f 

100.000 


$ 150.000 

sso.ooo 

250.000 

$0,000 

$ $00.0^ 
200, W 

100.000 

rToolooo 


5-23 


'T;tw n,«ch Wil, incom. of -ch c^p.ny inc««. ff 50 p«»nt 
R^re .init. .re sold? Wh.t 1> the percenl.ge incre^f ^ 

'■ .Hat h ^ f ^ xed ««.. .« 

3. sir £ trh ^... t . op «. ting « 

~ . ... 

4. for th«. <M«enc«? What J rd.tio^hlp 

between Bxed and variable costs have on management policies? 

Morginol avciJ<^U direct costs and decision mciinfr 2”' 

psny I, in the business of publishing and printing deC^e 

^/hn.rd of dlrectort Km engae^J yo« ^ * determwe 

j'pSU^ToW 

tion from tha company's cost accounting records for the preceding fiscal year 



i)epnr(rnenfs 


Publishing 

Priniing 

Shipping 

Total 

C^lmajM and WAffeS 

$275,000 

SISO.DOO 

$25,000 

% 450,000 

Telephone and ulegrapb 

Materials and supplies 

Ot^uoancv costs 


3.T00 

250.000 

80.000 

300 

10,000 

10,000 

16.000 

310.000 

165.000 

General and admioistrative 
DADfeciatloD 

40,000 

5.000 


4.000 

5.000 




$553,700 

$54,300 

$1,065,000 
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1^1 revi J of persom^l requiieraenls indicates Uiat. if printing is discon- 
Hnned (he pnbbshing department will need one additional clerk at *4.000 
per year toNndle correspondence with the pnnter. Two la^ 
n»«)fteader will h® required at an aggregate annual c^^ *17,000; 
other personnel in the printing department cm be re eased. One marlmg 
rlerV ^ 83 000 wiU be retained; others m the shipping department can 
Ke released’ Employees whose employment was being temimated would 
immediately receive, on the average. 3 months te^mation pay. The 

termination pay would be amortized ov« a 5-year period 

2. Long-distant telephone and telegraph ^arges are identified and dis- 
tributed to the responsible department. The rernmnder of the telephone 
bill, representing basic service at a cost ^ 

ratio of 10 to publishing. 5 to printing, and 1 to shippi^. The discontau- 
ance of printing is not expected to have a matend effect on the basic 

3. S^nHupplies consist of cartons, envelopes, and stamps. It U estimal^ 
that the cost of envelopes and stamps for mailing material to an outside 

printer would be $5,000 j>er year. 1 1 ^ . .* ^ v aj* 

4. If printing is discontinued, the company would retain its pr«ent bufl^g 
but would sublet a portion of the space at an annual rental <rf *50,000. 
Taxes, insurance, heat, light, and other occupancy costs would not be 

ijeniBcantly affected. . 

5. One cost clerk would not be required ($5,000 per yey) If prtoWng is dls. 
continued. Other general and administrative personnel would be retained. 

6. Included in administrative expenses is interest expense on a 5 percent 
mortgage loan oC $500,000. 

7. Printing and shipping-room machinery' and equipment having a net book 
value of SOOOiOOO can be sold without gain or loss- These funds in excess 
of termination pay would be invested in marketable securities earning 5 

percent. . 

9. The company has received a proposal for a 5-ycar contract from an outside 
printer, under whi^t the volume of work done last year would be printed 
at a cost of $550,000 per year. 

9. Assume continued volume and prices at last year’s level. 

Required: Prepare a statement setting forth in comparative form the costs of 
operation of the printing and shipping departments under the pesent anang^ 
ment and under an arrangement in which inside ^ling is discontlnued- 
Summarize the net saving or extra cost in esase printing is discontinued. 

(AICPA) 
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Predetermination of factory overhead 


Reasons for pr«det«rminjnflfoctory overhead 

In the preceding chapter, the cUssificatioo. accumulation, 
of actuaJ, or inctirred, factory^erhead costs were discussed. The alloca- 
tion of overhead costs to producing departments and to goods manu- 
fachired takes place at the close of a time period, generally a month. Not 
until then are all the events resulting In the incurrence of m'erhead 
known and reflected in the cost accounts. 

Although this procedure is fairly common in certain process cost situa- 
tions, it has the following distinct disadvantages : 

I. When actual factory overhead costs are allocated to products manu- 
factured, the overhead cost per unit may fluctuate sharply from period 
to period. This affects the reporting of inventories and income on interim 
statements and also o\ay ha^'e an influence on certain types of manage- 
ment decisions. The reasons for fluctuations in unit factory-o\'erhead 
costs are as follows: 


a. The rates for indirect labor and the prices of indirect materials 
may have changed during the period. 

b. The efficiency with which overhead cost factors are titilized may 
vary. For example, an excessive amount of supplies or indirect 
labor mav be used In a particular month because of poor super- 


vision. 

c. The level of factory activity may change from period to period. 
Because of the constancy of the fixed costs, the overhead cost 
per unit increases or decreases as a consequence of fluctuations 
in output. 
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d Abnormal costs may be Incurred in a particular month which 
are caused, at least in part, by activities of prior months, e.g„ 
excessive machine r^>alrs. 

e Certain overhead costs are inclined at regular but spaced time 
intervals. For example, property taxes may be paid twice a year. 
Durine the particular months in which these faxes are paid, all 
other things being eijual. the actual overhead cost per unit of 
product will rise. 

Fluctuations in unit overhead costs caused by changes in indirect 
labor rates and prices of supplies may properly be included in 
inventoriable product costs. However, accountants are reluctant to 
increase product costs for inventory and income determination 
purposes for costs resulting from inefficiency, abnormal cost incur- 
rence, or temporary low levels of activity. 

Variations in product costs from month to month are also unde- 
sirable from the standpoint of pricing decisions. To the extent that 
costs may be relevant in pricing, management may be unable to 
pass on. or may be opposed to passing on, these excess or abnormal 
costi to customers. 

2. Certain management decisions cannot be delayed until actual over- 
head costs aie determined at the end of the period. For example, an estl- 
mated overhead figure may be needed in making bids or quotations on 
jobs or in setting the initial selling price on a new product. 

3. In a job shop, management may want to know whether a profit has 
been earned on jobs at the time when they are completed instead of 
having to wait until the close of the period when the overhead costs 
have been calculated. 

These llmiUtions of allocating actual overhead to products manufac- 
tured may be overcome by predetermining or estimating overhead costs 
prior to their actual incurrence, applying them to products or jobs manu- 
factured by means of predetermined o^'e^head rates and controlling 
overhead expenditures by means of variable budgetary allowances. 
These techniques are all related and will be elaborated on in this chapter. 

The normoliiinQ of factory overhead over time periods 
An important bene6t resulting from the use of predetermined factory- 
overhead rates is the elimination of the effect of seasonal differences in 
incurred factorv-ON'erhead costs and of changes in production activity 
levels upon the unit cost of products manufactured. In other word^ 
factorv'overhead costs are •normalized” when a predetermined rate is 

As an illustration of this nonnalizing of seasonal fluctuations in incurs 
overhead, assume that a plant is located in a climate which requires 
heating in the winter months but not in the summer. If a normal 
head rate were not used and products were costed at the end of each 



MlDETEtMIHlO PACTOtY OVgtHIAO 


147 


month on the basis of the factory-overhwd costs 
month, only those products manufactured dunng winter m 
be ch«ged with hating costs. Although this might be ^ 

reasonable, it is usually considered to be more appropriate to 
seasonal costs over products manufactured during all the months 
year. The heating costs, for example, are necessary to “keep the concern 
going.- and product costs should not vary during different months simply 
because of seasonal calendar effects. Property taxes and unusual repairs 
are additional examples of costs which fall within a particular month 
but are applicable to longer periods. 

The second normalizing effect of the predetennined factory-overhead 
rate is that of eliminating the effect of production activity changes on 
the unit cost of products manufactured. To illustrate, assume that in- 
curred factory-overhead costs %vere identical in amount each month of 
the year and that each month they amounted to J 10,000 ($1^,000 for 
the year). Assume that 400 units of product were produced in May and 
1,000 were manufactured in June. If a normal or predetennined rate 
were not used, the products manufactured in May would have a unit 
overhead cost of $25. and those In June would be costed at $10. In 
addition to the fluctuations of income, the product cost data would be 
less useful for management decision making. 

If a predetermined overhead rate were used, based upon an annual 
estimated production of 10.000 units of product, the products manufac- 
tured during any month would have a unit overhead cost of $12. 

Some plants have normal shutdown periods, such as shutdowns for 
purposes of gi^’^ng all employees vacations at the same time and normal 
shutdown periods which are experienced by seasonal industries such as 
the canning industry. The cost of these shutdowns can be provided for 
in calculating the predetermined overhead rate. Under this piocedure. 
as overhead is applied to products by means of the predetermined rate, 
products manufactured throughout the year will be charged with a 
portion of the shutdown costs. 


The predetermined foctory-overheod rote 

The problem of making a factory'-overhead cost figure available prior to 
the more precise determination of the incuned amount is accomplished 
through the use of a predetermined or normal factory-overhead rate. 
The predetennined factory-overhead rate is the vehicle for applying 
factory overhead, or attaching factory-overhead costs to products as they 
pass through production departments to which these costs have been 
assigned, or allocated. Predetermined factory-overhead rates are useful 
in both job-order and process cost systems. The need for predetermined 
overhead rates is perhaps most obvious in the job-order system in which 
product costs are needed prior to the end of Ae period, when incurred 
overhead costs typically are computed. 

The predetermined or normal overhead rate is derived by estimating 
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o^'€^head costs for a period of lime, generally I year in advance. Since 
variable overhead costs differ at different levels of operation, it first is 
necessary to establish the volume of output for which the factory-over- 
head costs are to be predetermined. This level of activity is expressed in 
terms of a base, such as direct-labor dollars or hours, or machine hours, 
which reflects productK'e activity. The total estimated factory-overhead 
costs are then calculated at this budget level. Finally, the predetermined 
o^'e^bead rate, which will be used to apply factory overhead to producU 
manufactured, is obtained by dividing the estimated overhead costs at 
the budget level of operations by the budgeted activity base. 

The steps in setting a predetermined o>'erhead rate arc summarized 
and illustrated below: 


Steps Example 

(1) Establish budget level of operations 1,000,000 hr 

(2) Esiixnale overhead costs at budget level . $2,000,000 

(3) Calculate prcdeiemuned overhead rale by divid- $2 per hr 

ina the estimated overhead costs at budget 
level by bu<lgeted activity base 


Foctory-ovarhaod allocotioft and application 
A careful disHnetion should be made between (1) the allocation of 
factory-overhead costt to serv'iec and production departments and (2) 
the applying of factory overhead to pr^ucls manufactured, through the 
use of a predetermined factory-merhead rate. Exhibit 6-1 may help to 
clarifv the distinction. 

In the preceding chapter, the classifying ol incurred factory-overhead 
costs by departments was referred to as the ollocation of factory over- 


ExhihU 6^t 

AlkiCatioM and Application of Factory Ovcrl^d 
Ailoration 


Assets 


X\\ 


r 


Liabilities 


\XX 


Factory Overhead 
Service Depts. 


XXX 


Allowance for 
Depreciation 


XXX* 


XXX 



Application 


Factory Overhead 
Producing Depts. 

Work in Process 

— XXX 
XXX 

I 

XXX 

XXX 
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h„d. 0,h„ te 

apportionment. The applying of fact<^-ov factory-overhead 

thTabsorption of factory overhead, or the attaehmg tactwy o 
costs to p^ucts is the subject of this chapter and w.ll be referred 

the application of factory overhead. , . . j costs 

In Exhibit 6-1. step 1 is performed to obuin 
of the period for control purposes. Step 2 is performed p 
product costs. 


Establishing fho budget level of operotions 

There are three conflicting concepts in regard to the establishme 
the budget level of operations for setting predetermin^ overhwd rates. 
The budget level can be based on the expected actual level of activity, 
practical capadtif, or normal capacity- When the budget is ase 
expected actual level, it is geared to the sales forecast for the coming 
fiscal period. When the budget is based on either practical or normal 
captcity, emphasis » placed on the physical potential of the plant. 

The expected actual level of operations Is a short term mdex. pro- 
ponents of this method argue that the intent of the predetermined fac- 
toryo\'erhead rate is to estimate the actual overhead for the coming 
period and that conceptually this can be accomplished only when the 
overhead rate is based on the expected actual level of activity- It also 
is contended that capacity concepts im'olve many controvcrrsial aspects 
and are difficult to establish. This method perhaps has its greatest 
justification in situations where a company’s sales do not fluctuate greatly 
from period to period or where the method is practiced throughout the 
indtistry. 

The use of expected actual activity as the basis for establishing pre- 
determined overhead rates has distinct limitations. It may result in sharp 
differences in the predetermined o\*erhead rate from year to year. This 
is particularly apt to occur when a company is highly automated and 
its fixed factory-overhead costs are substantial and its sales tend to 
fluctuate. As shown below, when sales decline significantly and fixed 
factory costs are substantial, the predetermined factory -overhead rate 
rises sharply. 



Ptriod i 

Prriod 2 

Expected sales 

Expected direct labor 

$1,000,000 

200,000 

$600,000 

120.000 

Expected factory overhead : 

Fixed 

SOO.OOO 

300.000 

Variable 

100.000 ; 

60,000 

Total, . . , 

$ 400,000 

200% 

$360,000 

Predeterouaed factory overhead 
(as a percent of direct labor) . . . 

ZOO^'c 
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In the above Ulustration, it is apparent that the company did not 
utilize its plant and facilities fully in period 2. Since the predetennined 
overhead rate is used to charge factory overhead to products manufac- 
tured, under this method the products made during period 2 will be 
charged with 50 percent more factory overhead than in period 1. 

What are the effects of this sharp change in the predetermined over- 
head rate from one period to another? Under this method, the cost of 
idle facilities is capitalized and included in unsold inventories. As a 
result. eN-erything else being equal, during a period of business depres- 
Sion the relative cost of inventories on hand would be higher than in 
periods of prosperity when facilities are being fully utilized. 

The inclusion of idle capacity costs in the predetennined overhead 
rate, under this method, also may have an influence on certain manage- 
ment decUions. For example, if a cost-price relationship existed, product 
costs and prices would be higher during those periods when idle facili- 
ties are present and management is hashing greatest difficulty in disposing 
of its products. 

When predetennined factory-overhead rates are based on either prac- 
tical or normal capacity, a long-term viewpoint is adopted. This occurs 
because the level of activity on which the predetermined overhead rate 
is based is related to physical capacity and is unaffected by short-term 
oscillations in sales. Under either of these two methods, the predeter- 
mined overhead rate tends to remain constant for relati\'ely long periods 
of time, provided that there is no expansion or contraction of plant 
facilities and the rates of indirect labor and the prices of supplies do not 
change markedly. 

There are several different concepts of plant capacity. The capacity 
of a plant might be viewed from the standpoint of its total maximum 
output. This is referred to as (heorcticc! or maximum plant capacily^ 
Since even under ideal manufacturing conditions, some bottlenecks, 
delays, and other types of production interruptions normally occur, this 
ideal level of capacity is almost ne^'er used to set predetermined over- 
head rates. 

Pradicat plant capacity represents the theoretical capacity less un- 
avoidable time losses. In general, practical capacity tends to be in the 
range of 70 to 85 percent of theoretical capacity. Practical capacity is 
fairly commonly used as the level for predetermining factory-overhead 
ciish. The ads antage of this method is that the cost of idle facilities is 
not capitalized in inventories but is treated as a period expense and 
appears on reports to management. 

Perhaps the majority of companies base their predetermined overhead 
rates on normal cajMcity. Normal capacity gives consideration to a com- 
pany’s long-run ability to produce and sell This concept is similar to that 
of practical capacity, except that consideration also is given to long- 
term sales trends. Most plants in the long run inevitably cannot avoid 
having some idle capacity. It should be noted that under this method, 
not all the cost of idle facilities during a period of relatively low sales 
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volume is capitalized In inventories. TTie cost of idle facilities in excess 
of the normal long-nin allowance is written off as a pen j 

Other conceptual and technical difficulties arise wh^ ^ 

overhead rates are based on either practical or normal 
are rarely perfectly balanced, and the capacities of sonm ^eparWenM are 
apt to J liter than others. Thus, capacity tends to he ^ 

eSier of individual departments or in terms of a s‘ng]e , 

ment. Capacity also must be defined in number of shifts. These typ 
problems can only be resolved by management in the light of the particu- 
br conditions «xisting within a company and industry. 


Determining the varlobility of foctory-overheod costs 
After having established the level of activity on which the predetermined 
factory overhead is to be based, it is necessary to estimate what the 
factory-overhead costs will be at this budget level. In order to accomplish 
this, a knowledge is required of the nature of the vaxbbility of each 
factory-overhead cost. 

In developing predetermined factory-overhead rates, past experience 
is modified by future expectations regarding factory-overhead costs. 
Adjustments in the estimated dollar amounts of factory* oN'erhead costs 
are made for such factors as inflation in fixed asset replacement costs, 
expected changes in indirect-labor rates, anticipated increases in the 
purchase price of indirect materbis, and expanded maintenance activity. 
Such changes, which may not ha^'e been anticipated at the beginning of 
the year when the rates were developed, also may occasionally neces- 
sitate a change in rates during the year. 

One technique for determining the variability of costs is the scatter- 
gruph. The scattergraph discloses the trend line, i.e.. regression line, 
for two sets of data. This is illustrated in Fig. 6-1, based on the costs of 
supplies used and direct bbor shown below. In order for these data to 
have validity, they must be comparable. For example, the prices of 
supplies and the rates of direct bbor must have been either constant 
during the period studied or adjusted for such changes that took place. 


Period 

Areragt eoti of 
supplies used 
per month 

Aserage cost of 
dirtci b6or 
per month 

Quarter of 1963: 



4th 

110,650 

I2SO.OOO 

3rd 

3,750 

200,000 

2Dd 


225,000 

1st 

3,650 

180.000 

Quarter of 1962: 



4tb 

6,500 

100,000 

3rd 

7,200 

150,000 

2Dd 


175,000 

Ist 

6,250 

120,000 
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SuppUet u»*d {in rhouwnds of 4oll«n) 



Fig. 6-1 Scaltergraph. 


In Fig. the cost of supplies used has been plotted along the 
vertical axis and the cost of direct labor, which is the activity base» along 
the horizontal axis. A line is then fitted to the actual points plotted so that 
the distances of the points on both sides of the line are approxinutely 
equidistant from the line. The fixed element of this cost ($3,000) is 
reflected at that point at which the trend line is at 0 sales. The variable 
element of the cost of supplies is represented by the rate of inclination 
of the trend line. In the illustration this is equal to approximately 3 per- 
cent of direct labor (3.000/100,000). 

The scattergraph generally provides sufficiently accurate results for 
forecasting the variability of costs. If greater precision is desired, the 
Iccst 'Squares method may be used. This is based upon the equation for 
a straight line. V » o + 

If we use the data in Exhibit 6-2 to illustrate this method, the slope of 
the line or variable cost percentage is e<|ual to 


Sxy 544.6 

” isioSo 


* 3.02% 
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The fixed-cosi element is determined as foUows; 


V* s a + 

a.25 a + (175) (.0302) 
3.25 * a + .5.205 
2.065 « 0 M dollars 


where Y - average monthly cost ol supplies used 
u - fixed element of supplies used 

t Si: p— -f , , 

Although statistical analysis provides the most „ 

cost .rtaW <n f-TnS 

According to the bulk of overhead costs is classified as 

being enttrely fixed or entirely variable, with estimates of i^anabdity as 
a ba®is. The rate of variability of those costs which "e classified as 
i-ariable is based upon past cost trends adjusted for future '>y«tat.ons, 
\Vhen this method r..sed. statistical analysis may be resers ed for those 
few accounts that are believed to be essentially semivariable. The possi- 
bility of erroneous estimations of cost variability are of course much 
greater when this simplified approach is used. 




IDustratioD of the Least-M|uareH Method 


Pfriod 

X, 

dirtti 
hbor 
(in M of 
thilofi) 

y, 

suppliti 
uied 
(in M of 
dollo^t) 

1 

derioUon 

from 

OTfrage 

direci 

labor 

y. 

dttiafio'i 

from 

average 

supplies 

used 

1 

/» 


1 

Quarter of 1962: 

Hi 






let 


3 6 25 

S-55 

$-2 00 . 

5 3a023 

$110.0 

2nd 

HbI 

8 10 

-0- 

— . 15 

-0- 

-0- 

3rd 

ISO 

7 20 

-25 

-1.03 

625 

26 3 

4th 

ICO 

6.50 

-75 

-1.75 

5.625 

131.3 

Quarter of 1963: 







1st 

18U 

8 65 

+ 5 

+ 40 

23 

2.U 

2nd 


9.90 

+56 

+ 1.65 

2.500 

82 5 

5rcl 

HI 

8.75 

+23 

+ 50 

623 

12.5 

4lli 

2S0 

10 65 

+75 

+2.40 

3,623 

180 0 

Totals . . . . 

Avera|i«s 

3h'400 

S 175 

$66 00 
$ 8 25 

-0“ 

■ 

$18i050 

$544 6 
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Establishing th« foctory-overheod budget 

Having established the budget level of operations and the variability of 
each factorv-overhead cost in the manner describe^ it is now a simple 
matter to prepare the factory-overhead budget -Rie method used is 
,t,nwn in ExhWt 6-3- It will be noted that the budget level of activity 
is indicated (100,000 direct-labor hours). In order to show how the 
calculations are made, the degree of variability of each cost b revealed. 


Bases for the predetermined foetory-overhead ro^ . , , , . ^ ^ 
As has been indicated, factory overhead may be suMivided into fixed 
and variable components. Because of the different behavior of fixed and 
variable factors’ overhead with changes in volume, it is osefuUo segre- 
gate the two components 

Ld a predetermined fixed rate. In this discussion .t will be assumed that 
a factorv-overhead rale actually includes a set of rates, i.e., a fixed rale 

4 

and a variable rate. t . a i j n t a ^ » 

The rates are calculated by estimating the toUl dolUrs of fixed and 
variable factorv overhead for a certain production activity level and time 
period and dividing each by some measure of the estimated production 


Exhibit d-3 

Calculation of a Factory Department-overhead Budget 


tUm 


Supervision 

Materials handling. . 
Office clerical work - - . 

Inspection 

Overlime and fringe 

benefits 

Repairs and mainte- 
nance 

Supplies 

Depreciation- 
machinery- 
Allocated plant over- 
head 

Allocated service de- 
partment charges 
Total 


Budget lettl [iOOmh) 


Cotl rdeiabi/i/v 

Fixed 

txethfod 

VariahU 

ooerhend 

Tofa/ 

overhead 

$16,000 

$16,000 

-0- 

$ 16,000 

$.0T X 100,000 

-0- 

1 7,000 

7.000 

$4,000 

4,000 

-0- 

4.000 

$2,000 + $.04 X 100,000 

2.000 

4,000 

6,000 

$8,000 + $.16 X 100.000 

8.000 

16.000 

24.000 

$8,000 + $.10 X 100,000 

8.000 

10.000 

18,000 

$.25 X 100.000 

-0“ 

2$.000 

2S,000 

$5,000 

$.000 

-0- 

5.000 

$24,000 

24.000 

-0- 

24,000 

$16,000 -h $-03 X 100.000 

16.000 

S,000 

21,000 


$83,000 

$67,000 

1150,000 
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activity th.t ti.e p^od. T.. 

frequently is an input ^re ^4ine hours 

direct-labor hours worked, tLrect.labor dol^.^J^^^ 

worked. Other input-type measures are qjwn .ty p^uction 

cost of materials used or some materials plus 

activity measures such as prune cost, i.e., cost o> 

' mX — 

dollars or prime cost u u^, "^'dolUr amounts. Thus the 

Irt?il'l™re'^«T« TeerlL'p^w"' P""*' direct-labor 

?r.x„ . 

labor hours or machine hours is used, the rate is exp 


There are no firm rules governing the choice of a basts for the factory- 

overhead rates. The bulk of factory-overhead costs are long-mn ts and 
for the most part, they are fixed in nature and .nd.rectly related to 
products or to alternative projecU which might be under cons.derat.on. A 
predetermined factory-ot'erhead rate attempts to express factory-overhead 
«sts in a workable form as though they were direct, short-term^and 
variable in nature. The use of factory-overhead rates enables these ~sts. 
which must be recovered in the long run, to be associated with products 


and proiects as well as with departments. 

In associating factory-overhead costs with various products, an attempt 
is made to choose a basis which is common to all products and winch is 
irjdicaHve of productive output or of “benefit” to the product. Usually all 
products require direct-labor hours in their production. This basis for 
the factory-overhead rate is. therefore, a popular one. Often machines are 
used extensively in the manufacture of a firm s products^ \\'hen machines 
are a more important factor of production than are direct laborers, 
machine hours may be the appropriate common denominator for the 
application of factory overhead among products. Similarly, raw materials 
are common to all products manufactured and sometimes provide the 
basis for the predetermined factorv-ovcrhead rate. 

A combination of raw materials and direct labor as a rate base is 


possible by translating each into dollars. Hence, prime cost. i.e.. raw 
materials cost plus direct-labor cost, is used by some firms. The combina- 
tion of direct- labor hours and machine hours is a possible factory over- 
head rate basis expressed in hours. 

The nature of a firm’s production activities is a major determinant in 
establishing factory-overhead rates. Some combination of raw materials, 
direct labor, or machine time should provide a production activity 
measure which is common to all products. If, however, one, or a combina- 
tion, of these input measures does not result in a satisfactory measure, an 
output measure of number of units of finished product might be adopted. 
In some cases, where the sales values of finished products are ^irly 
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consent and established and the end products id^tified whUe 

^nr^s relative sales values of individual products might be used as 
the basis f« applying factory overhead among products. 


DGPortmGntol rotes » * . / » « 

A ,in»le set of predetemiined factory-overhead rates (one fixed rale, 
one variable rate) might be used for the entire factory. Alternatively, the 
factory miehl be departmentalized, and a separate set of rates might be 
used for etch department. In addition, different rates and bases might 
be used within departments. The decision with re^ to the amount of 
departmentalization for p.'T>«« devel^.ng factory^verhead rates 
and applying factory-overhead costs to production depends in part upon 
the desir^ degree of refinement in overhead application. Greater refine- 
ment in overhead application is attempted through an mcrewed degree 
of departmentalization. Greater refinement also is more costly. 

Divwse types of production acth’ities within a plant may suggest that 
for overhead application purposes each type of activity be compart- 
menlallzed into departments or cost centers with separate rates for each 
activity center. Substantially different types of machines, for example, 
may call for different factory-overhead rates for each. Wide differences 
in the requirements of labor compared with machines in segments of 
producMon activity is also a factor in deciding the number of rates and 
their bases. 

The organizational division for fac-tory-overhead application purposes 
should also be the organizational division for collecting and alloeaHng 
mcurrerf factory overhead. In other words, the incurred costs are col- 
lected and allocated by departments, predetermined rates are developed 
by departments, and factory overhead is applied to products as produc- 
tion takes place in the departments. 


Cokulation of fho predetermined foctory- overhead rote 
The calculation and use of the predetermined factory-overhead rate may 
he explained by an extension of Exhibit 5-2. Assuming that producrion 
activity is to be measured in terms of direct-labor hours and that the 
Darr Company uses an annual (rather than a monthly, quarterly, etc.) 
factory-overhead rate, which is generally the case in practice, the pre- 
determined factory-m'erhead rate is calcrilaled as shown in Exhibit M. 

The rate is a predetermined rate because it is based upon an estimate 
of the factory-overhead costs to be incurred in the future period and an 
e.stimate of the direct -labor hours to he xcorked during the future period. 
These estimates are des'eloped as part of the budgeting process of the 

The single plant-wide rate in the Darr Company illustration is $10 per 
direct-labor hour. The s'ariable rate is $2.67 per direct-labor hour and 
the fixed rate Is $7.33 per direct-labor hour. If departmental variable 
and fixed rates are used, instead of plant-wide rates, they are, respec- 
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Echibic 6-4 


THE DARK COMPANY 
ClculaOcn of Predetermi^d 


Production department orefhwd: 



Fixed 

Factory office overhead (allocated) ; 

Variable 

Fixed * 

Maintenance dept, overhead (allocated): 

Variable 

Fixed . . 

Plant overhead (allocated): 

Variable 

Fixed 

Total overhead 

Total variaUe 

Total fixed 


StiimaUd (budgettd) dM-icbor hour# U> be uwM during the yeur: 

10.000 

. 10.000 


Department A . 

Department B. 
Total 


Dept. A 

Dept B 

% 16.400 
10.000 

1 8.000 
8.000 

1.000 

5.000 

1,000 

s.ooo 

2.000 

8.140 

1.000 

4.460 

12.000 

54.950 

12.000 

51.030 

1109.490 

1 31.400 
% 78.090 

$90,510 

$22,000 

$68,310 


r<rfai 


I 24.400 
18.000 

2.000 

10.000 

3,000 

12.600 

24.000 

106.000 


1200.000 
I 53.400 
1146.600 


20.000 


Dept. A rate: 


Dept. B rate: 


Vnriable 

• $53,400 -1- 20.000 hr 

- $2.67 

Fixed 

» $146,600 -K 20.000 hr - $7.33 

Variable 

» $31,400 -f 10.000 - 

1 3 14 

Fixed 

« $78,090 * 10.000 - 

1 7 609 



$10 949 

VariaUe 

» $22,000 -r 10.000 - 

$2.20 

Fixed 

• $68,510 -e 10.000 » 

$6,851 



$9,051 


lively, $3.14 and $7,809 for Department A and $2.20 and $6,851 for 
Department B. 

In Exhibit 8^ all factor)’ overhead has been classified either as fixed 
or variable. In reality, some it^ns are semivariable. Most of these items 
have been put into the fixed classification, because over the 10.000 to 
12,000 direct-labor-hour activity range it has been determined that these 
costs do not vary. 
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Application of predetermined factory overhead 


Use of the predetermined foctory-overheod r<^e , 

As production activity takes place during a period i.e., as ^trecl-la^r 
houfs are worked, factory-overhead costs are applied to. or absorbed by, 
production. That is, factory-overhead c^ts are a«®ched to, or appU^ 
W products on the basis of the direct-labor hours which are used in the 

D„. C.p... « pU~. 

direct-labor hours during the rnonth of ' 

applied factory oserhead would amount to SIS 000 (1,800 direct-Ubor 
hours X $10 per direct-labor hour). In other words, the factory oi’erhead 
element of the cost of goods manufactured during January is 818,000. 
Assuming that 1,000 units of product were produced, this would amount 

to$18perunitofproductcompleted. . j- 

In the cost accounts, the entry to apply factory overhead is a debit to 
Work in Process and a credit to the Factory Overhead account (or 
accounts), for $18,000. In practice, instead of creating Factory Over- 
head, generally a different account called Factor, j Overhead Applied is 
credited. If this method is used, the Factory Overhead Applied account 
acts as an offset to the Factory Overhead account. When a separate 
Factory Os'erhead Applied account is used, it is easier to keep the Factory 
Overhead account in agreement with its subsidiary ledger accounts. 

In Exhibit 6-4. the Darr Company keeps a Factory Overhead account 
for Department A and one for Department B. Two predetermined de- 
partmental overhead rates might therefore be used instead of a single 
rate for the entire factory. The rates would be as follows; 


Dept. A; Variable rate, $3.14; fixed rate, 87.809 
Dept. B; Variable rate, $2.20; fixed rate. $6,851 

Assuming that each department worked half (900) of the total direct- 
labor hours (1.800) worked in the factory in January, applied factory 
os erhead would be $9,854.10 for Department A and $8,145.90 for Depart- 
ment B. The entry to record this application would be: 


Work in Fh'ocess— Depl. A 

Work in Proctss— Dept. B 

Factory Overhead Applied— Depl. A 
Factory Overhead Applied— Dept. B 


9.854.10 

8,145.90 


9.8S4.10 

8,145.90 


Single work-in-process and factory-Gverhead control accounts might 
be u$ed with the departmental breakdowns being maintained in a sub- 
sidiary ledger. Such an arrangement is not parHcularly efficient unless 
the number of departments is substantial. In the case of Factory Over- 
head, such an arrangement would indicate the use of two subsidiary 
ledgers one to show classification by department and one to show 
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classification by “*>1“* tWuX the'app^'p"®'® '*=* 

Labor. 


Service deportment billing rotes ^ 

The costs of operating factory to products manu- 

nance department or a power plant, may be appiieo to p 

producing departments, as shown below; 

Predetermined service department bilfing «U 

• budfeu9~]e^d ofservice activity 

Referrine to Exhibit 6-4, the predetermined billing rate for the rnain- 
tenan« de^rtmen. of the Darr^^mpany would be 78 cents per hour 
($15600/20000 hr). At the close of each month, the Maintenance De- 
Jlitm^tTcTn. would be credited and the factory -^head amounts 
of the producing departments charged with an amount based ^the 
actual activity multiplied by the predetermined maintenance depar^ent 
billing rate. For example, if during January 900 hours were worked m 
both Department A and Department B, each departments Factory Over- 
head acwunt would be charged with $702 and the Maintenance Depart- 


ment credited with $1,404. . . j 

A variation of this method sometimes is used in practice, where instead 
of charging the factory overhead accounts of the producing departments, 
service department costs are applied directly to Work in Process. When 
this variation is used, service department costs arc not considered in 
establishing predetermined overhead rates for production departments. 

The use of predetermined billing rates for service departments has 
certain advantages. It provides a basis for controlling service depart- 
ment costs, particularly if a fairly large portion of these costs are variable 
and if dual rates are used, one variable and one fixed. However, in 
practice service department costs tend to be predominantly fixed. Dif- 
ficulty also is encountered in measuring the activity of service depart- 
ments. 


Ideally, service department costs should be charged to the using 
production departments on Ae basis of Ae cost of Ae services provided. 
Power costs, for example, would be charged to production departments 
on some such basis as metered usage, and maintenance costs could be 
charged on Ae basis of the time spent and supplies used in maintaining 
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each production department. The ideal seldom can be attained for two 

major reasons: , 

/. Measures of services provided are difficult to define realistically. 
As an example, the service provided to production departments by the 
factory office in maintaining payrolls and cost records is virtually im- 
possible to measure. 

2. Even if service measurements can be defined, the clerical cost of 
measurement exceeds the value of the measurement precision obtained. 

For simplicity, these two problems are avoided by assuming that those 
production departments with the greatest amount of production activity 
utiliae the greatest amounts of service provided by the service depart- 
ments. Under this assumption, direct-labor hours or machine hours or 
some other measure of productive activity is used as the basis for the 
billing rate for service department costs. 

Factory -over head rote structure and cost overoging 
In addition to the two alternatives of utiliaing a single overhead rate for 
the plant as a whole, or of utilizing a separate rate for each production 
department into which all factory-overhead costs are collected, another 
alternative is possible: a separate rate might be used for the application 
of overhead costs which are direct with respect to each production de- 
partment, to each service department, and only to the plant as a whole 
(such as building depreciation). 

When production department rates, service department rates, and a 
plant-overhead rate arc used, the need for allocating service department 
costs and plant-overhead costs to the production departments is avoided. 
For the Darr Company illustration, this is most easily understood by 
referring to Exhibit 5-1 in which service department and plant-overhead 
costs have not been allocated to production departments. 

Using the detail of the same given budgetary data for the Darr Com- 
pany, the overhead rates would he as follows: 

Dept. A: $26,400 -8* 10.000 direct-labor hr - $2.64 
Dept. B: $16,000 -r 10,000 direct-labor hr « $1.60 
Factory office: $12,000 ^ 20,000 direct-labor hr - $ .60 
Maintenance dept.: $15,600-^20,000 direct-labor hr * $ .78 
Plant overhead: $130,000 -i- 20.000 direct-labor hr - $6.50 

Thus, for production activity in January of 900 direct-labor hours 
worked in Department A and 900 direct-labor hours in Department B, 
factory overhead attached to products would consist of: 


Factory overhead — Department A $ 2,376 

Factory overhead^Departroent B 1.440 

Factory overhead — factory office l.OBO 

Factory overhead— maintenance department 1,404 

Factory overhead — plant 11.700 

Tola] $18,000 
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The entry to record this would be as foDowsj 

. .... 9.468 

Work in Proceia^Dept- A. ... - g 5^2 

Work in Procesa— I>«pt« B , 2.376 

Factory Overhead Apiriied— Pept. a ^ 

Factory Overhead Applied— Depl. B ^ 

Factory Overbad Api^ed-FacWy 0^^ _ ^ 

Factory Overhead Applied— Majnleiwnce P ^ ^ 

Factory Overhead 

For production of 1,000 unit, of product, the fectory-overherrd cost per 

unit of finished product would be: 


Department A factory overhead . 
Department B factory overhead 
Factory office overhead - 

Maintenance department overhead 

Factory overhead— plant 

ToUl 


$ 2 376 
1 44 
I 08 
1 404 
U 70 
816.00 


By ^suming that production activity is identic* in ^‘hj^ueWn 
department, This illuitr.tion is designed so that all >"*‘5^ 

of calculating and applying factory overhead give .dent.cal 
costs. Where this ass%t^ is not made, different costs resul from he 
alternatives of using (1) a single factory-overhead rate for ‘h* 
factory, (2) a separ^e rate for each production department >n wh.ch all 
factory-overhead costs are collected, or (3) a separate rate for the fac 
tory-overhead costs directly traceable to each production and service 

department and the general plant. , , » i. 

A preference for any of these three methods depends largely upon the 
ertent to which averaging is desired or tolerated. A single rate for the 
entire factory is the most extreme average rate. There is less averapng 
in the use of different rates for each production department. Where there 
are large differences among production departments in productmn 
activity or in the factory-overhead costs associated with production de- 
partments, a single, blanket overhead rate for the entire factory tends 
to ignore these differences by the averaging process. 

In a similar manner, the use of an individual overhead rate for each 
production department, service department, and the general plant tends 
to average out differences in the extent to which the service departments 
and the general plant contribute to the production in each production 
department. Such differences can be prevented from being “averaged 
out* by allocating service department and plant-overhead costs to produc- 
tion departments and then using separate rates for each production 
department ( two rates in the case of the Darr Company ) . 

The differences which may result from the different predetermined 
factory-overhead rate methodis can be illustrated by assuming that 1,100 
(rather than 900) of the total direct-labor hours were worked in Depart- 
ment A and 700 (rather than 900) were worked in Department B, The 
following results are obtained: 
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Method 1 Single Factory Rate: 


Work io Process— D^pi. A 11,000 

Work in Process— Depi. B 7,000 

Factory Overhead Applied 18,000 

(Total applied overhead: 816,000) 

Method 2 — Separate Ratee for Each Production Department: 

Work in Process — Dept. A 12.043 90 

Work in Process — Dept- B 6, 38$. 70 

Factory Overhead Apjdied- Dept. A 12,043.9(1 

Factory Overhead Applied — Dept. B. 6,335.70 

(Total applied overhead: 81$, 379.60) 


Method 3Separate Raiee for Factory-overhead Coete Which Are Direct 
with Reepect to Production Depor«menf«» Service Deportmente, and the 
Cerwral Plant: 


Work in Process — Dcpi. A 11,572 

Work in Process — Dept. B 6,636 

Factory Overhead Applied — Dept. A . . . . 2.904 

Factory Overhead .Applied— Dept. B |,12(I 

Factory Overhead Applied — Factory Office l.OJO 

Factory Overhead Applied — Maintenance 

Dept 1.404 

Factory Overhead Applied— Plant 11,700 

(Total applied overhead: $16,20$) 


The resulting product costs per unit under each method, assuming (hat 
20 units of product X result from Department A and that 10 units of 
product Y result from Department B. are as follows: 


Method 

Product X 

Product Y 

1 

$550.00 

$700 . 00 

2 

602 20 

653 57 

3 

$7$. 60 

663 60 


The range of cost of Product X is approximately $50, or nearly 10 
percent. The range of cost of product Y is about $70, or approximately 
10 percent. When pricing is closely related to cost, a 10 percent difference 
may be significant in competitive pricing situations. An understanding of 
the effect of (he various methods in any particular firm situation is gained 
through analysis and experience. 

Applied foetory overheod in the cost accounts 
The Darr Company cost accounts of Exhibit 5-2 would appear as shown 
in Exhibit $-5 after the application of factory overhead, assuming two 
separate rates, one for each production department, with 1,100 hours 


rllOCTItMJNED OVEiHEA© 


m 


EsIm&U 6“5 


THE DARK COMPANY 
iDCurred aad Applied Factory (yterhttd 
Id the AccouaU 


Factory Overhead-^ 
Produciion Dept. A 
locurred: 

S9.232 


Factory Overhead — 
Production Dept. B 
Incurred: 

17,418 


Factory Overhead Applied— 
pr oduction Dept. A 
Applied; 
S12.043 90 


Fact^ Overhead Applied 
Pr^uctioo Dept. B 
~ Af^ed: 
$6,3)5 70 


Work in Process— 


Dept. A 

Applied; 

Goods 

$12,043 90 

finished: 


$6,021.93 
Ending 
inventory : 
$6,021.93 

Work in 

Process — 

Dept. B 

Applied: 

Goods 

$6,335.70 

finished: 
$S.l67 85 
Ending 
inventory: 
$3,167.63 


worked in A and 700 hours worked in B. One-half of ihe production in 
each department was Bnished. (The costs represent the factors-overhead 
costs only.) 

In the cost accounts of the Darr Company presented in Exhibit e*5, 
factory overhead is overopplied in Department A and underapplied in 
' Department B, as is indicated by examining the Factory Overhead and 
Factory Overhead Applied accounts. The overapplied balance in Depart* 
ment A is $2,811.90, and the underapplied balance in Department B is 
$1,082.30. Underapplied and overapplied balances arc called variances, 
because they represent the variation of actual incurred costs from esti- 
mated or predetermined costs. 


Overhead variance analysis 

Under- or overapplied foctory overhead 

Factory overhead incurred might be viewed as a pool of accumulated 
costs which are siphoned off to goods manufactured through the tech- 
nique of overhead application. During a time period such as a month a 
greater amount of thesa costs might be accumulated in the pool (in* 
cuired} than is siphoned off (applied) and vice versa. Thus at the end 
of any time period there may be an over- or underapplied balance. 
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Under* or overepplied factory*overheed bftUnces which exist at the 
end of any month may be due to one or more of several factors. One fac- 
tor is that of poor estimates used in caJculating the predetennlned 
factory-overhead rate. Other factors include the following: 

1. Factory-overhead costs actually incurred may be greater or less 
than the budgeted overhead costs (used in calculating the normal over* 
head rate), adjusted to the actual level of operations. This is an indica- 
tion of having spent too much money or of having *‘econoini 2 ed.'’ 
Variable overhead costs are the major cause of this ^'ariance. 

2. Production activity may be greater or less than necessary to absorb 
the months share of factory overhead. Thb is an irvdication of efficiency 
or inefficiency or of idle time or overtime. This variance relates to fixed 
costs. 

3. Under- or overapptied factory overhead may result from seasonal 
factors such as long and short calendar months and the seasonal nature 
of certain incurred factory-overhead expenses. Both variable and fixed 
costs may cause this variance. Seasonal factors cancel out as the yearly 
cycle is completed. 

Overapplied factory overhead has the (jualities of a gain or reduction 
in cost, as do all nominal accounts with credit balances. Conversely, 
underapplied factory overhead is in the nature of a loss or addition to 
cost simUar to other losses and expenses. 


The budget varidnce 

The under- or overapplied factory-overhead variance may be segregated 
into at least two major variances, the budget and volume variances. An 
expansion of this subject is presented in later chapters on staiKlard costs. 

The budget or spending variance represents the difference between 
the actual overhead and the budgeted overhead adjusted to the actual 
level of operations. This variance indicates the difference between the 
actuol expenditures (and accruals) and the budgetary estimates of what 
should have been spent. The budget variance essentially relates to vari- 
able overhead costs, since fixed overhead costs normally do not vary to 
any appreciable extent from the budget. However, if the actual fixed 
overhead costs differ from the budget, e.g.. increases in lax or insurance 
rates, or more depreciation due to facility acquisitions, this also results 
in a budget variance. 

The calculation of the budget and volume variances may be illustrated 
by reference to the data for the Mozart Company contained in Exhibit 
6*6. As itidicated below, there was an underapplication of factory ove^ 
head of $13,000. 


Overhead applied to producHon (90,000 hr @ $2) 1160.000 

Actual overhead Incurred IW.OOO 

Underapplicatioo oi overhead t 13,000 
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The budget variance may be calculated in either of two ways, as 
shown below; 


( 1 ) 


Actual overhead 

Overhead budget adjusted to actual level 

Budget variaoce 


, $193,000 
190.000 


$ 3.000 


Actual variable budget raU X actual level at activity + actual fixed 

overhead (11.0222 X 90.000 + $101,000) , 

Budgeted varlaNe rate X actual level of activity + budgeted fixed 

overhead ($l X 90.000 + $100.000) 

Budget variance 


$193,000 

190.000 
$ 3.000 


The overhead budget variance sometimes is described as the control- 
lable variance. Actually this variance may be only pertly controllable by 
lower levels of management. This depwids on the composition of the 
variance. For example, as shown below, the budget variance of the 
Mozart Company consists of four elements: supplies, indirect labor, re- 
pairs (all variable), and allocated service department charges (fixed). 
The budget variance related to the variable costs may be due to rises in 
rates of indirect labor and prices of supplies and repairs which are 
not controllable by factory supervisors. The quantities of these costs 
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THE MOZART COMPANY 
Data for CalculatioD of Overhead Variances 



Butigtt UttI 
aOOm hr) 


Budget 

adjusted 


Amoanf 

Bait 

.4mouni 

Bale 

to actual 

Variable: 

Supplies 

$ 30.000 

n 

$ 26.000 

$ .3111 

$ 27,000 

Indirect labor 

SO.OOO 

IBI 

49,000 

$444 

45,000 

Repairs 

20.000, 

20 


.1607 

16,000 

Total variable ... 

$100,000 

$1 00 

1 92,000 : 

$1 0222 

$ 90,000 

Fixed; 

Supervision 

20.000 

M 


$ 2222 

$ 20,000 

Depreciation— machi nery 

is.ooo 

llg 


.166?' 

13,000 

Allocated plant overhead . 

4S.OOO 

.45 

45.000 

.SO 

43,000 

Allocated service charges . 


.20 

21,000 

.2333 

20.000 

Total fixed 

$100,000 

$1.00 

$101.000 : 

$1 1222 

$100,000 

Total overhead 

$200,000 

$2.00 

$193,000 

$2.1444 

$190,000 
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used, however, are to a much greater extent controllable by factory 
supeWision. The budget variance arising from allocated service depart- 
ment costs also generally is not controllable by departmental supervisors. 



Aetuol 

Budget 
adjueted to 
actuat level 

Budget 

wianee 

Supplies 

1 28.000 

t 27.000 

1(1,000) 

Indirect labor 

49.000 

45,000 

(4.000) 

ftepairs 

15.000 

18,000 

3,000 

AlJocated service charges. 

21,000 

20.000 

(1,000) 

Total 

$113,000 

1110.000 

1(3,000) 


The volume varionce 

The oolume variance is caused by an under- or os'erutilizalion of plant 
and facilities, as compared to the budget level of operations- It is repre. 
sented by the difference between the budgeted fixed factory-overhead 
costs and fixed factory -overhead costs applied to production. Only when 
the actual level of activity is identical with the budget level does the 
applied fixed factory overhead equal the budgeted fixed factory over- 
head. The volume variance may be calculated in at least two ways, as 
shown for the Mozart Company below, 


(1) 

Budgeted fixed factory overhead $100»000 

Fixed factory overhead applied to production (90.000 X II) ... 90,000 

Volume variance I 10,000 

( 2 ) 


Actual budget level of activity, hr lOO.QOO 

Budgeted level of activity, hr 90,000 

Idle capacity, hr 10.000 

Fixed factory-overhead rate I 1 110,000 

It should be noted that the two variances combined are equal to the 
total under- or overapplication of overhead, as shown below for die 
Mozart Company. 


Budget variance 

Volume variance 

linderappUcatioA of overhead 


I 3,000 
10,000 
113,000 


Disposition of under- or overapplied factory overhead 
At the end of each month, any under- or overapplied balance in the fac- 
tory-overhead accounts may he transferred to an account called Under* 
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or Overopplied FcCory Overheod. Ui. will then^ sho^ onm^^ 
balance Tats a, either a deferred charge or 

for this treatment is that in theory an underapplication o ^ , 
head during one month will be offset by overapphcat.ons rn 

months. Thus, an underapplication *" ""“f ° 

overhead costs which are applicable to the production of succeeding 

'"^'disposition of under- or overapplied factory overhead at the end 
of the year depends on the causes of the variances. If the variance is du 
to errors in calculating the normal overhead rate or to wndilions um - 
lated to operating efficiency, such as those caused by differences in the 
prices of indirect materials or rates of indirect labor, then the 
should be prorated over the Work in Process account, Finished Goo^ 
account, and Cost of Sales account. In effect this procedure retroactively 
adjusts the predetermined rate from the estimate to the actual. All ac- 
counts affected by this difference between the predetermined and actual 
overhead rate also must be adjusted. This is illustrated below; 



End-of-the-yter 

hal^neei 

{btfort idjuitment*) 

End- 9 f-the-year 

halanets 

(ajirr adjuftmtnl) 

Cnderapplied factory overhead 

$ 6.000 

-0- 

Work io Process 

40,000 

$ 40.400 

Finished Goods 

60.000 

60.600 

Cost of Sales 

too.ooo 

707,000. 


* Buis of odjoslmenl 6.000/100,000. or 1%. 


If the overhead variance is caused by factory inefficiency or by opera- 
tions abo\'e or below the nonnal level, the variance should be charged to 
Cost of Sales. There is no justification for increasing the cost of inven- 
tories for the cost of inefficiency or idle capacity. This method of dispos- 
ing of the under- or overapplied factory-o\'erhead balance is widespread 
in practice and often is used regardless of the nature of the overhead 
''ariance. The reasons for this are that (1) some companies do not at- 
tempt to determine the causes of the overhead variance, (2) the amount 
of the under- or overapplied factory overhead may be too small in rela- 
tion to the accounts affected to warrant proration, and (3) work-in - 
process and finished goods balances tend to be minor in relation to cost 
of sales. On the income statement, for external purposes, underapplied 
factory ON'erbead is reported as follows: 


Sales XXX 

Cost of sales XXX 

.\dd: Underapi^ied fact^* overhead XXX XXX 


Gross profit 


XXX 


ACCOUNTING 


Control of factory^erhead costs 

Contro] of factory-overb«ad costs is best achieved by means of the vari- 
able overhead budget, also known as the flexible or adjusted budget. A 
vaHabU budget indicates the overhead costs allowed at the actual level 
of operations. The variable budget provides a basis for comparing the 
actual overhead costs incurred with the budgeted costs adjusted to the 
actual level of operations. 

Variable budgets may be contrasted with fixed budgets, also referred to 
as planning or static budgets. A fixed budget contains no adjustment of 
cost allowances for the activity level actually reached during the period, 
even though this level may be different from that on which the budgeted 
overhead coats were based. The fixed budget, which is commonly used 
for ptanning and for establishing the predetermined factory-overhead 
rate, typically is constructed for a 1-year period. Some finns, which do 
not employ variable budgets, merely divide the annual fixed budget by 
12 to obtain the monthly budgets used for control purposes. However, 
this will not result in effective cost control, except where the level of 
tivity of the organizational unit being budgeted remains relatively con- 
stant throughout the year. The merit of using variable budgets, rather 
than fixed budgets, for control purposes is apparent when one recalls 
that some overhead costs are a function of activity, i.e., that they vary 
with activity, while other overhead costs are a function of time. 

Two general approaches may be used to develop a variable factory- 
overhead budget: (1) range of activity method and (2) fixed plus vari- 
able rate method. 

Ronge of octivity method of setting vorioble budget 
The range of activity method shown in Exhibit 6-7 is the simpler variable 
budget method conceptually, but perhaps the most difficult to construct 
in practice. In Exhibit 6-7 the budget allowances lot both variable and 
fixed factory-overhead costs are shown for various activity leveb, 
measured in direct-labor hours. 

These allowances are developed from a study of factory-overhead 
cost levels experienced at various activity levels reached in the past. 
Actual cost data of past periods are adjusted for changes in general eco- 
nomic conditions and for desired improved efficiencies. These adjustments 
plus the fact that the firm may never have operated at some particular 
operating levels make this method difficult in practice. 

The budget is used for cost control by locating the column which con- 
tains the allowances for the activity level reached during the current 
period. Actual costs incurred during the period then are compared with 
the allowances, and variations of actual from budget aie investigated. 

Assume, for example, that 6.000 direct-labor hoxirs were worked du^ 
Ing the current period- The total factory-overhead budget is $4,970, con- 
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£rha6U 6-7 

B.Dg. of Activity Method of Set^ Vari.Ue 
Budget fof FtcK^y Ov«b^ 


(M 


Productive supplies 

Machine repairs 

Power 

DepreoiatioD of machinery 
SupervisioD . . 

Total 




~0- 

i,(joo 

k,000 

€.000 

$.000 

10,000 


% 160 
260 
IBO 
2,000 
800 

% 320 
420 
250 
2.000 
1.600 

% 460 
$80 
310 
2.000 
1.600 

H 

1 

$ 3,000 

$3.4dol 

“ R59 o 1 

$ 4,970 

$ 6,220 

I6 . 70U 


sisting of budget allowances lot each of *>^ii,^biidBeTa^w- 

repaiS of, let I, say. $660 would be co",^ r^'iSTuefausT^ 
ance of $580. The actual cost exceeded the bu^g«* •>>' 

be detennined and corrective action taken 7 eontains fixed 

The variable budget for factory overhead in Exh.bit ^7 ^ 

variable, and semivariable costs. For exmple. J 

is fixed, productive supplies cost Is variable, and machine repairs power, 
and supLision cosu'Le semivariable. Notice that ‘he var.abk and 
fixed eluents of these semivariable costs are not segregat^ m ExhiW 
6-7. This method may result in a more accurate budget allowance, be- 
cause there is no assumption made that variable costs are Imear wet 
ranges of output. However, this advantage is offset by the need to toer- 
polate if the actual level lies between two specific budget levels, i^en 
interpolation becomes necessary, it is based on the assumption that a 
linear relationship exists between these two budget levels. 


Fixed plus varioble rote method of seHing variable budget 
The fixed plus variable rate method is illustrated in Exhibit M. The 
basic idea of this method is that for any activity level, measured in ^ 
ease in direct-labor hours, the budget allowance will be a certain doto 
amount for fixed cost elements plus a certain dollar amount for vYiable 
cost elements. The aUowance for variable costs is obtained by multiply- 
ing direct-labor hours worked during the period by the variable rate per 
hour. 

Assume, for example, that 6,000 direct-labor hours were worked. The 
total factory-overfjead budget would amount to $3,000 + 6,000 hours 
X $.26, or $4,560. Actual machine repairs of, for example, $660 would 
be compared with the budget allowance of $700, ( $100 + 6,000 hours 
X $10) to indicate a cost saving of $40. 
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Fixed Plus Variable Rato Method of Setting VariaUe 
Budget for Factory Overhead 


Cott 

Find 

amottnt 

VariahU raU 
per ia6or hour 

PMwliK'tivA Aiiodjca 

-0- 

1.08 

y ryiirffi « . « « 

S 100 

.10 


100 

.03 

n*nr«/>iaiion of machiiwry 

2,000 

-0- 

SuMrvinoD 

800 

.03 

ToUl 

$3,000 

$ 26 


The fixed plus variable rate method emphasizes the variability of costs 
by segregating fixed and variable cost elemenU. Exhibit 6*8 also assumes 
that varSblc costs vary directly and proportionately (i.e., In a linear 
fashion) with activity. Ordinarily this is not the case. 

For the ideal method, the meritorious features of these two methods 
should be combined. Specifically, the fixed and variable cost elements 
should be determined at various operating levels- Thus, a budget similar 
to Exhibit 6-6 would be developed for the several levels of output in 
Exhibit 6-7. Variable budget techniques also may be used to control 
selling and administrative expenses. 

The factory overhead control report 

The relationship between the fixed budget, used for planning purposes, 
and the variable budget, used for control purposes, may be better under- 
stood by referring back to Exhibit 6-3 and comparing it with Exhibit 
6-9. 

In order to establish the predetermined factory-overhead rate in Ex- 
hibit 6-3, all factory-overhead costs were included in the fixed budget, 
regardless of the variability and controllability of these costs. Two points 
should be noted in regard to Exhibit 6-9: (1) only certain costs included 
in the fixed budget (Exhibit 6-3) appear in the control report (Exhibit 
6-9). and (2) the budgeted costs shown on the control report have been 
adjusted to the actual level of operations (90,000 hours). 

In Exhibit 6-9, only those o\'erhead costs which are controllable by the 
supervisor of the department are included on the control report. Three 
categories of overhead costs have been excluded: (1) direct depart- 
mental overhead costs of a fixed nature, i.e., supervision, office clerical, 
and depreciation of machinery, (2) allocated plant overhead, and (3) 
allocate service department charges. It generally serves no purpose to 
include costs in a control report over which the supervisor can exerdse 
no real control 
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Esfubit 6-9 

Depirtmenul Overhead Control Report^ 


Atluai level {90.000 hr) 


Item 

VviabU budget 
aiictocnce odjutied 
tn ariuai letei 

ill 

Budget 

sariance 


1 6.300 


$ lOO 


5,600 

Ann 

Overtime end frinfe benefits 

22,400 

17,000 

4VV 

(1.300) 

(2.300) 

nepairs sdo niaiu>eu»uc^ 

22300 

24.8W 


$73,300 

$76,700 

$(2,900) 


Difficulties encountered in controlling ^ 

by eccountabiUty. is delegated to lower levels of management for 

trolling certain costs within their jurisdictiOT. Up^ome 

CenLlly speaking, more of the firm’s factory-overhwd 
controllable as one views management from the lowest leve to the g 
esti conversely, fewer factory-overhead costs «e 
goes from the highest level to the lowest level ci management. The use 
of indirect materiaU, for example, may be controllable *»y ® ^1“^';;’*"'** 
foreman; the cost of the depreciation of the “* 

other hand, may not be controlUble by him because of the fact that de- 
cisions regarding building purchases are made at top-management l^el. 

Many factory-overhead costs ate jointly controllable by the production 
department and some other department or function in the firm. For ex- 
ample a particular production department frequently can control to some 
extent the use of indirect labor in that department; the price of labor, 
however, often is determined by the union contract negotiated by top- 

level management. . 

As another example, a particular production department can control 
the use of indirect materials used in that department; the price per unit 
of indirect materiak. on the other hand, may be established by the pur- 
chasing function. Similarly, losses caused by idle time in the factory may 
be due to breakdowns in the production department, or they may be 
caused by lack of sales orders on the part of the sales department. 

It should be emphasized that for management control purposes, it is 
essential that attention be centered on those costs which are controllable 
by the individual in charge of the department. That is, in appraising the 
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performance of a department and of the individuaJ in charge of that de. 
partment, upper leveb of management should hold the departmenU) 
manager responsible or>ly for those cosb which he can control by reason 
of the nature of these costs »nd the departmental manager’s authority 
and responsibility. Generally, the controllable costs for a department are 
those which are direct with respect to that department. Controllable 
costs also tend to be variable with activity. In general, factory-overhead 
costs tend to be fixed or semifixed, indirect with respect either to prod, 
ucts or to departments, and uncontrollable by lower levels of manage- 
ment. As business firms become larger and the processes of product de- 
velopment and production become more complex, greater investment in 
more expensive talent and equipment is necessary. 

With increased union strength, increased efforts to bring about a 
guaranteed or stabilized annual wage for labor, and increased automa- 
tion. more factory costs become fixed, indirect with respect to product, 
and controllable only by top management, which incurs them. The ac- 
companying costs of repairs and maintenance, on the other hand, are 
controllable by lower levels. Such factors increase the relative importance 
of factory overhead as an element of manufacturing cost and also Increase 
the difficulties associated with accounting for and controlling factory- 
overhead costs. 

In addition to the fact that the relatively greater magnitude of fixed 
costs moves controllability to a higher management level, the control of 
costs is made more difficult because of lessened opportunity to make de- 
cisions which will alter the amount of these costs. This lessened oppor- 
tunity to control costs results from the fact that fixed costs are long-term 
costs; i.e.. they are the result of relatively infrequently made financial 
outlays which will not be recovered for a relatively longer time than is 
the case with direct or variable costs. With these fixed costs, the oppor- 
tunity to control their magnitude is available only at the time of the deci- 
sion to make or not to make the financial outlay. Management emphasis 
thus tends to switch from the control of long-run costs to capital manage- 
ment and capital budgeting. 


Internal profit measurement and the factory-overhead rate 

The predetermined or normal factory-overhead rate discussed up to this 
point has been a cost rate. By adding to the normal overhead rate a nor- 
mal rate of profit, a technique is provided to measure the profit generated 
by a department as a contribution to the total firm profit. This technique 
is known as internal profit measurement. Through the use of this tech- 
nique. the firms profit motivation is forced into the lower levels of 
management. 

Exhibit 6-10 indicates how this technique might work for the Marple 
Company. For simplicity, no inventory is assumed in the single depart- 
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Exhibit 

THE MARPLE COMPANY 
IdUtimI Profit MeMuremeni 
Process X 


locerred fsclory overhesd 
Materials 
Labor 


18.000 


Applied: l.SOOhr X 13 

Materials 

Labor 


23,400 


mental account, Process X. A nom^i hour are 

re^.laW hour plus a no^pro^ 

Tm by reference to the selling price 

Ke?utpu. of ProL X or by inten-l oeptia.ion ^ch as m.^ b 
found in decentralized operations. The basis for the rate .n this .llustra 

costs. He is relieved of accoontabilit)’ for these costs and .s 
a normal amount of profit earrred as productive Ul«r h<«irs are wo^ed 
in the production of products. Applied factory overhead and the earned 

profit amount to $23,400. u- v •. i am 

The credit balance of the Process X account is $5,400, which is 1,^ 

hours X $3 normal profit. This amount may ^ regarded as the v^ue 
added by Process X, or as the contribution of Process X to the profits (A 
the firm as a whoU. The performance of the manager of Process X I 
measured by the credit balance of the account as a percent of the normal 
factors-overhead cost. It should be noted that either an underapphcation 
or an “overincurrence" of factory overhead reduce the N'alue added, or 
balance, of the account. In the example, the normal profit Is 30 percent ot 

normal factory overhead ( $5,400 ^ $18,000 ) . i. j 

The value added by the process can be diminished or enhanced 
through an operating situation in which under- or overapplied factory 
overhead resulu. For example, assume that incurred factory-overhead 
costs amounted to 120.000 rather than $18,000. The credit balance of the 
account would then be only $3,400. The unfavorable variance of $2,000 
resulting from the incurring of more factory overhead than normal has 
reduced the amount of value added by $2,000- In a similar manner, favor- 
able operating conditions (overapplied factory overhead) increase the 
amount of value added by the process. 

To be effective as a measure of supervisory efficiency, the direct-labor 
hours worked must be productive hours; I.e., they must result in output 
of good units of product. 1^0 use of normal or standard direct-labor 
hours allowed for units of product produced is a better basis for factory- 
overhead application and internal profit measurement. Standard costs are 
discussed in later chapters. 
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For simplicity, the normal profit rate in Exhibit ^10 u based upon 
factory overhead. The rate might better have been based upon normal 
or standard cost of product produced, including all three elements of 
cost-materials, direct Ubor. and factory overhead. Such a basis provides 
the departmental manager with the possibility of offsetting an under- 
application of factory overhead, for example, with a saving m materials 

or direct-labor cost . .l * * 1 . 

In measuring the departmerit's perfonnance m th» ca«. the attain, 
ment of less than capacity volume affects the departmenUl profit results. 
Where this is beyond the control of the department manager, an allow- 
ance should be made for this factor in measuring his perfonnance. 


Problems and cases 


6-1 

6-2 

6-3 

6-4 

6-5 

6-6 

6-7 

6-8 

6-9 

6-10 

6-11 

6-12 

6-13 

6-14 


neosens for predelennlning ooetheed. Why is it desirable to have factory- 
overhead costs available prior to their Incurrence? 

Fixed end ooriaWe overhead rales. Why Is it desirable to divide the predeter- 
mined overhead rate into fixed and variable components? 

Selecrion of bate for overhead rate. What is the principal criterion used in 
selecting a base for predetermined overhead rates? 

Depanmenlal and plant rates. What are the advantages of departmenUl over- 
head rates as compared with a single rale for the entire plant? 

frocedure for establishing overhead rates. Uit the steps to be followed b 
establishing a predetermined factory-overhead rate. 

The Factory Overhead Applied account. What is the advantage of hsvbg a 
separate account called Factory Overhead Applied? 

Vnder- or overappited overhead. What ate the causes of under- or ovetapplled 
factory overhead? 

DUpoiiiicn of over- or undempplied overheod. How may the over- or under- 
applied factory overhead account be treated? 

Sormalizing overhead coett. Wbal are the advantages of normalizing factory- 
overhead coats? 

Service department costs. How may service department costs be allocated to 
products? 

Difficulties in establishing service department rates. What difficulties are en- 
countered in establishing predetermined service department IwIliDg lates? 

Overhead budgets. Contrast the fixed and variable overhead budgets- 

Types of variable budgets. Contrast the range of activity and the fixed plus 
variable types of variable budgets. 

Determining vartah'dity of overhead costs. Describe three ways of determining 
the variability of overhead costs. 
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6-15 


6-16 

6-17 


6-18 


Overheiui costing. Complete the foMowtog bejng incurred by 

1. Fectoiy^rhead costs are made available pnor to cn & ; 

means of — -• is more essential in 

2. The use of predetermined overhead rates is iww 

than in — activity such as labor hours 

3. When a nonmonetary measure of . j—ressed in 

or machine hours is used, the overhaul rate « expt«s 

to 


4 . Overhead is 


to departments and 


5, » woH. d. p™.. "..y - «-«.d 

6. The difference between actual and applied factory overhead js called 

discloses the overhead costs allowed for a particuUr 


7. A 

level of activity during a period of lime. r.»\tmA a 

8. A budget which is lot adjusied for activity levels is called a 

9. A"^hi™l technique for dctermmlog d.c vari.bUity of costs is called a 
The o^head ^ ^ 

overhead. Do you agree with the pUnt manager? Give reasons. 

The Afcedia Machining Company manufactures tools and dies «-j®fding to 

customer speclfieettons. It uses a predetermir«d ovwhead «« 'vh.ch .s set at 

the beginning of the year on the basU of expected sales. In 1963 , the overhead 

rate w« $4 ~r machine hour, bued on 200,000 budgeted machine hours ,md 

$800,000 of overhead at the expected sales level. In 1964, <>■' 

sales, the plant was expected to operate at a 

hours, while overhead was expected to drop to S.00,000. 

dies are shipped to customers as completed. At the end of 1963 and 1964, 

jobs still in process contained 15.000 hours of machine time. 


Required: , 

1. What effect does the overhead costing procedure of the company hai^ on 
the Income statements and balance sheets for 1963 and 1964? As a CPA, 
would you consider this method of overhead costing acceptable? 

2. What effect might this system have on [wce quotations? 

The fixed overhead of the stamping department of Metal Products. Inc., is 
estimated at $100,000 and the variable overhead at 50 cents per machine hour. 
The various possible levels for setting the predetermined overhead rate for 
the stamping department are as follows: 


Maximum capacity 
Practical capacity. 
Expected capadty. 
Normal capacity. . . 
Actual level 


100.000 machine hr 

80.000 machine hr 

70.000 machine hr 

75.000 machine hr 

72.000 machine hr 
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1. Define the verioue typ« of cepadtiee listed? 

2. Calculate the predetermined overhead cost per maddne hour for each of 
the different capadties listed. 

3. Calculate the volume variance based on the use of each of the predeter- 
mined rates established in (2). 

/? 7Q The Saybrooh Chemical Company manufactured two products, Alpha and 
BeU, during the first year of its operations, For purposes of product costing, 
an overhead rate of 11.70 per hour was used, based on budgeted factory 
overhead of $340,000 and 200.000 budgeted hours, as shown below: 



Budgeted 

Budgeted 


OHrhead 

houre 

Dept. 1 

$240,000 

100,000 

Dept 2 

100,000 

100,000 

Total 

$$40,000 

200.000 


The number of hours required to manufacture each of these products is shown 
below. 



Alpha 

6da 

Dept. 1 . . . 

4 

1 

Dept. 2 

1 

4 

TclaJ 

3 

9 

0 


At the end of the year there was no work in process and 10.000 finished units 
of Alpha on hand. 

Required: 

1. What is the effect on the company's income of using a pUnl^>verhaad nte 
instead of departmental ovediead rales? 

2. Assume that materials and labor cost per unit of Alpha are $10 per unit 
and that the sales department establishes selling prices by adding 40 perceot 
to factory costs to cover profit and selling and administrative eiqienses. 
Mliat would the price of Alpha be if a plant-overhead rate is used and if 
departmental overhead rates are used? 

Q^20 Fosribfe explanationB of underopplkd factory overhead. The Work in Process 
account of Department B of the Yoder Company contains a debit balance after 
factory overhead based upon a normal, predetermined rate, which includes an 
allowance for net profit, has been applied to production. Tbe firm charges 
actual factory overhead incurred dire^y to the Work in Process account and 
does not maintain a Factory Overhead account. Indicate what may account 
for the debit balance in the Work in Process account. Describe how each of 
the factors which account for the balance may be important for management 
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»».«. Th. .. M, 

Molding J8,500 + 75 cent* per 

Spreylng M.OOO + 80 cenU per J'/ 

As^nibly *3.000 + -40 cents per driect-Ubor hr 

The monthly budget Allowance lor general p1«il b « 

Gm.er.1 pUn. .11,000 + 10 «n« per direct-labor hr (producing depart- 
menb) 

overhead ra«s lor charging (aetory^v^d costs to production are set at 
the following monthly budgeted ictivity levdf ; 


Molding 10,000 machine hr 

5,000 direct-labor hr 
Spraying 20,000 direct*labor hr 
Airemb^ 30,000 direct Ubor hr 


General plant overhead is billed to producing » rfiZ Sve 

a predetermined billing rate, Th, bUling rate ha* bo^s« « 
eqLl to the toul budgeted direct tabor hours rf producing departments. 
Actual data for the month of February svere as follows: 



f 

Itrel of optralicns 

Direct department 
cpcrhsad 

Molding. 

9, $00 machine hr 
$,000 direct'labor hr 

014,600 

Son vine 

22,000 direct-labor hr 

15,000 

Assembly 

20,000 direct-labor hr 

6.400 

Geoerel plant. . 

$9,000 direct -labor hr 

16,900 


le^C^Ute the overhead absorption rates for producing departments and 
the billing rate for general plant. 

2. Record all toumal entries for February. . , . . . 

3. Separate under- or overapplied overhead for each producing department 
and the difference between actual and billed overhead for general plant 
into volume and budget variances. 
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Overhead cost J*ou». Reawwfnrcring the accounts. Based on the fragmentary 
data contained in the accounb of the Merrimac Company which follow, you 
are to record all the debits and credits necessary to complete these accounls- 
Materials and conversion costs id Department 2 are applied uniformly and 


continuously. 
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Work in Process 1 


Work in Proces It 


Beg. bal. >0- 

25.000(10.000 

Beg. bd. -0- 

Mat. 18,000 

units) 

D.L 

4.000 

D.L. 12.000 


O.H. 

7.000 



Mat. 

2S.OOO 


Piniahed Goods 


Be|. b«J. -0- 


Eod. bnl. 
2.000 units, 
^feotnplcle 


Service Dept. X 
~4,000 I 4.000 


Servtct Dept. Y 


3,000 


Foctory Overhead t 
Direct S,600 I 
Dept. X 1.800 
Dept. Y 1.000 


Fnclory Overheed II 
Dept. X 1.400 I 


Overbeed Applied ( 


Overbeed Applied II 



Under* ur Overtpplled 
Overbeed I 


Under- or Overeppited 
Overhead II 



Bud^C Variance 1 


Budget Veiiioce II 
400 I 


Volume Variance I 


100 


Volume Variance II 
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heavy equipment. 1ms app'i^l .« *« time It 


operations: 

^ 136,000 

Direct-labor 1163.200 00 

Direct-labor coal $1 20 

Average r«W^ hr 

Fixed overhead 

Variable overhead 1— ,,87.680.00 

ToUl overhead , i j 

At December 31, the eml of the first ac«mn«ng period, the records disclosed 

the following information: 


$187,680.00 


130.000 

Direcl-Ubor hr $183,040.00 

Direct -labor coal H 

« 1*** "i! * «•*« 

v/riaN^ov*rh«id . V: 000 00 

ToUl overhead (.mual e.pe«) »» 

Underabsorbed overhead 

n,. management is concersmd with the f«:t that it failed to absorb over- 

head of 810,504 in the year's operations. , 

1. You are to discuss and crilkiie the system c-urrently being used to absorb 

2. Y^Ira to prepare an exp^nation for management sho^ng why t^ 
$10,504 undwabsorption eaisted, You are to ciwnpute and show the 

of variation in indirect-Ubor rates and direct-labor hours on the alworption 
of both fixed and variable overhead. Support your conclusions with com- 
putations and explanatory comments setting forth the significant of each 
item in the analysis. (Computations should be corrected to the nearest 

dollar.) 

(AICPA) 

MftworemenI of capacity; egeet of capacity an cosU- Although various ^ 
can be used to apply factory overhead to product costs, such as direct-labor 
hours or direct-labor cost, a problem of more fundamental importance is Ae 
way in which each of th^ bases is expressed. That is. should the base de- 
cided upon be expressed in terms of expected capacity, average capacity, or 
practial capacity? The use of rates based on each of these capaaties may 
give different results. 

1. Cive a brief explanation of the three terms. 

2. Describe the differences which can be expected to result when the different 
capacities are used. Include m your discussion an explanation of the effect 
of each basis on the differences between actual and applied overhead. 

(AICPA) 

Accounting for waste omf inefficiency: concepts for waste measuremer\t. Discuss 
the folio wmg quotation from the standpoint of: 


$ 75.400 
145.600 


$ 221 , 000.00 
I 10,504.00 


ISO ACCOUNTING 

1. The pieces in the accounting procedure at which wastes may be most 
readily recognized, measured, and anaiyaed 

2. The accounting techniques available to aid in isolating these wastes 
‘‘Gradually the older belief that every ezpense incurred in the factory must 

be considered a cost of the products of the factory is giving Nvay to the more 
logical one which recognizes that some of the expenditures ... are costs of 
goods and s<»ne are costs of idleness, of wasted time and material, and of 
general inefficiency.” 

(AICPA) 

6~26 fJohime, and price determinatum. A company engaged in shipbuilding 

completed a large volume of new construction on private account for a fixed 
price in the middle of its fiscal year and. having no new business then avail* 
able, entered Into a government repair contract using substantially all its facili* 
ties. The contract was on a co8t'plus*a*fixed*fee basis. 

The plant overhead (burden) rate prior to taking the repair contract was 
about 75 cents per directdabor hour. After the repair contract was started, it 
was about $1.25. and for the year it averaged $1. In its accounts the company 
always had adjusted the rate monthly, and it thus charged overhead to the 
new contract at $1.25 per huur 

The volume of business in the yard, measured by total direct- labor hours, 
was substantially less after the completion of the new construction work than 
it had been while such work was in process. However, the first few months of 
the next fiscal year continued to show the higher overhead rate, even as voU 
ume increased to nearly the former levels. (The burden consisted mainly of 
supervisor)' and Indirect labor, the plant itself belonging to the government.) 
The repair contract required that for cost reimbursement purposes overhead 
"shall be determined annually in accordance with the contractor's regular ac* 
counting pracbces provided they conform to generally accepted accountbg 
principles.” The government maintained that the annual rate of II should be 
used, while the contractor claimed the use of the $1.25 rate as charged on Its 
books. 

You are called as an expert witness to testify whether the method used con- 
formed to generally accepted accounting principles. Discuss the situation fully, 
including: 

1. Discussion of the annual or monthly rates 

2. The appropriateness of the use of a direct-labor-hour rate 

3. The questions about which you would like to obtain more information 
before testifying. 

(AICPA) 

6-27 Dctermijuuion of appropriate factory overhead rate. You have been asked to 
install a cost system for Martin Co. Your investigation of the manufacturing 
operations of the business discloses these facts: 

1. The company makes a line of lighting fixtures and lamps. The materials cost 
of any particular item ranges from 15 to 60 percent of total factory cost, 
depending on the kind of metal and fabric used in making It. 

2. The business is subject to wide cyclical fluctuations, since the sales volume 
follows new housing constniction. 

3. About 60 percent of the manufacturing is normally done in the first quarter 
of the year. 
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from $1.25 to $3.75 an hour, 

but not proi»rt»on*tely. , mimn f»c»ory overhead ranges 

9. Within 5« individual m.nufacWnn^epartments, racnny 

from 30 to 80 percent o» conversion cost. ^ , statement or letter 

Based on the above information, you ^ cost system 

for the pesident of the company. explaMing vr"*. 

Martin Co. should use the following: . . 

1. A normal overhead rate or an 

Z on direct-labor hours. 

3. A method of factory-overbead distribubon 

direct-tabor cost, or prime cwt recommendations. 

Include the reasons supporting each of your tn 

( AICPA ) 

e.28 Fnc^^heod W 

machinery is * ^chirmry iSl be manufactured by 

p^ucdve machinery. M.^^ **J^oUowing method, of ^locating factory 

tribuuble to the new coortructJon. , n 

3. Charge new machinery with overhead the same rate that is used for 

What are^the arguments in favor of each of these alternatives? 

Which ahema^ vmuld you recommend? State the reasons lor your choice. 

(AICPA) 

ft 20 Ouerf.«d cost control. The overhead absorpHon mte for the winding d^art- 
ment of the Brtte Lite Corporation is 83 per hour «d wes established as 
follows (based on a budgeted level of activity of 30.(»0 hours) ; 

Budgeted overhead eorta: Fiitd VarioWe ptr hr 

Superviaion ««■“» -®:, 

Materiala handling 

Quality iwpection 10,000 

OvcrtiiD# premium 

a«ric4l ^WN) -<►- 

Payroll toxea and fringe beaefiU- . 3.000 12 

Suppliea 7.000 « 

Re^ra and mainUoance 3,000 10 

Rework “0^ 

Depreciation of machinery 2.$00 -0- 

AUocated general ^nt 7.S00 *0"- 

Totol $60.000 $l 00 

Fixed raU ptt hour ^ 

Total overhead rate $3^ 
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Ehinng the ptouth of ApiiJ. the winding deputmcnt actueHy woriced 

28.000 hovn end incumd the f^lowing Actue) overbeed coett: 


Supendtton 116,000 

Materieb haftdlinf 11.200 

Qoality inspectlM 13.400 

Overtime premium 1.600 

Clmol 6,200 

Payroll taxes aod fringe benefiU. . 6,100 

Idle time 800 

Supplies 16,900 

Repairs and mainteDsnce 7,400 

De^edstion of machioery 2,600 

Allocated leneral ^ant 6.900 

Toul 889,100 


Required: 

1. What was the amount of overhead charged to production by the winding 
department in April? 

2. What was the overhead budget allowance for the winding department? 

3. What were the budget and volume variattces? 

4. Prepare a control report to be issued to the manager of the winding de- 
partmertt. 

5. What comments would you make to the plant manager, if asked, regarding 
the performance of the manager of the winding department in controlling 
overhead? 

6*30 overhead cost* for shutdown decision. The Cool Motor Company 

manufactures motors on a contract basis. The operations are (1) machining. 
(2) assembling, and (3) testing. The company also mamUlns a pattern* 
making department, a purchasing department, a receiving department, a 
stoeboom. and factory offices. 

On June 1, the company has only one order in the shop. *niis celb for 

3.000 motors, and because of a depression in the indtistry no further orden 
are expected until about Septembm 1. The company normally operates at 
about 75 percent of capacity, and the order for 3.000 motors equals about 
1 month’s output at this rate. 

The management is undecided whether they should complete this order 
during June and close the plant during July and August or spread the order 
over 3 months (1,000 per month) and operate at 25 percent of capacity. 
Operating at 75 percent of capacity, dire^ labor is es^ated to be about 

840.000 it) the machining department. 830,000 in assembly, and $10,000 In 
the testing department. If the plant operates at 25 percent of capacity, direct 
labor is estimated to be about I20.C^ b machining. $10,000 in assembly, 
and 810.000 in testing. If the plant Is idle, no direct-labor costs wiD he 
incurred. 

The details of the overhead expenses at 75, 25. and 0 percent of capadty 
levels are shown in the exhibit which follows. 

Required: 

1. What decision should the company’s management make on die basis of die 
facts given? 
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. in the exhibit that 

2. Are there «.y oAer corts " 

mi^t beielevent in this type ol dedwon? 

COOL MOTOR COMPANY 

Estimeud MontUy Overbeed CeeU et Deeigneted Level. °f Op«g^ 


DepreciaiiiM) — building 

Deprecisticwi— m«hi«nr equipment 

Taxee— property 

Fire 

SuperioteDdence 

indirect labor: 

Machining 

Aeeeinbly 



PatUrnmaking 

Stockroom 

Wages and salaries: 

Purchasing and receiving 

Factory office 

Supplies: 

Machining 

Assembly 

Testing 

PatUrnmaking 

Purchasing and recdving 

Factory office 

Heat and light * 

Power 

Compensation insurance 

Repairs — machinery 


75% 

eapaeUy 


: 1.600 
3.200 
800 
400 
800 

10.000 

6.000 

6.000 

6.000 

2.000 

1.600 

2.400 

400 

200 

622 

400 

100 

76 

1.000 

3.320 

2.280 

800 


850.000 


25% 

ecpaeily 


I 1,600 
3.200 
800 
400 
BOO 

6,000 

4.000 

4.000 

2.000 
2,000 

1.600 

2.400 

200 

166 

220 

200 

100 

74 

800 

1.600 

1.240 

600 


IdU 


$34,000 


$ 1.600 
3.200 
800 
400 
800 

800 

-0- 

600 

2,000 

2.000 

1.600 

2,400 

120 

-0- 

100 

200 

100 

72 

400 

200 

188 

-0- 


|17.$80 


7 . 


Cost accounting systems may be classified in the following ways: 

I. According to the nature of production activity 

A. Job*order cost system 

B. Process cost system 

C. Combination (ob-order-process system 
II. According to the nature of costs 

A. Actual historical, incurred cost system 

B. Predetermined cost system 

1. Estimated, or normal, cost system 

2. Standard cost system 

Whether a job-order cost system, a process cost system, or a combined 
arrangement is appropriate depends upon the nature of the firm s produc- 
tion activities. As suggested earlier, the essential difference between a 
Job-order system and a process system is one of emphasis in the initial 
classification and accumulation of production costs. 

The job-order cost system emphasizes the accxanulation and attach- 
ment of costs to jobs or batches ci product. Each job represents different 
manufacturing specifications. The process cost system, which is concerned 
with uniform products, stresses the collection of production costs far a 
specified period of time, by departments, processes, or cost centers 
through which products flow. 

Under a job-order system, costs are identified directly with each job- 
Under a process system, after costs have been charged to producing de- 
partments, they are assigned to products manufactured. No effort is made 
in a process system to ascertain the specific cost of each discrete unit of 
production. Rather, the product costs which emerge are average costs 
which have been pyramid^ from department to department. 

A shirt manufacturer is not interested in the cost of the one-hundredth 
or one-thousandth shirt produced, but rather in the average cost of a 
particular style, during a given period of time and for the various c^Mra- 
tions performed. On the other hand, the specific cost of each job is es- 
sential information to the martagement of an automobile repair shop. 
The job cost provides a basis for comparison with the sales price and 
serves as a reference for future price quotations on similar jobs. 
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A particukr Bnn's cost accounting system 
istics'^the j<.bK,r<ier and the minu- 

fa^LiJ ^ accumulated by jobs tor 

oa^ to make a t^uct which is then processed through one or 
^ing processes or departments. Production m ^ at- 

may be Lded into batches or jobs to which 

tached as the jobs pass throt.gh the finishing pr^. In the ass^Wy 
operation, costs are^gned to jobs; in the P'^* f ‘f*"' 

assigned first to the processes or cost centers and then to the )obs y 

^’ittafactual or predetermined cost system, or a mixture of 
such as actual materUls and direct-labor costs and predetermined fac- 
tory-overhead costs, may be combined with either a process system or a 
job^ system. Estimated costs, in particular, are commonly used m 
Job-order costing, especially when the jobs cover lengthy time perio^ 
and consist of i^ny items. The reason for this will be explained later in 
this chapter. 


Type of production activity for tho job-order orrongement 
A job-order cost accounting system is most appropriate when production 
consists of special jobs or projects, rather than when the products we 
8tandardi2ed and the production pattern repetitive or continuous. Lx- 
amples of this type of activity include design engineering, build^g con- 
struction, motion pictures, repair shops, and custom printing. The job- 
order arrangement also is us^ where the time required to manufacture 
a unit of product is rather long and where selling price is closely de- 
pendent upon production cost, as. for example, the production of wines, 
cheeses, and raw silk- The jobnirder cost system also is found in com- 
panies producing a variety of products such as nuts and bolts, where the 
production is scheduled hy jobs. 

When virtually every job produced is somewhat different, it is reason- 
able to assume that the production costs of each job also are different 
and that these costs can and should be accumulated separately. Costs 
which can be traced to a particular job, e.g., materials and labor, are 
charged directly to that job as soon as they are identified. Costs which 
are not directly related to any particular job are allocated to all jobs on 
some pro rata basis. 

Most factory overhead costs are in the latter category, although some 
such as setup time, overtime premium, and design engineering often are 
charged directly to applicable jobs. Predetermined overhead rates are 
particularly useful in job-order costing. Since actual overhead costs can- 
not be determined until the end of the month or year, job costs cannot be 
known immediately upon completion without recourse to overhead rates. 
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TTiese rates also provide management with a basis for cost estimating 
and price quotations. 

job-order records 

Because production Is discontinuous under a job-order system, careful 
planning is required to attain the most economic utilization of manpower 
and machinery. Production planning commences with the receipt of a 
customers order. This generally is the basis for the preparation and is- 
suance to the factory of a production order. The production order con- 
tains information and instructions to the factory regarding product speci- 
Bcations, manufacturing time period, route schedule, machines to be 
used, etc. It may also contain a list of materials, parts, and tools required, 
although often this is issued on a separate bill of mateHals. 

The unique accounting document under job-order costing is the job 
cost sheet. It contains the cost accumulation for each job, subdivided 
into major cost categories. A job-order cost sheet is illustrated in Fig. 
7-1. Under a job-order system, as materials are requisitioned and labor 
incuned, the relevant job is noted on the materials requisition and time 


J06 cost SHIET 

SuHWM 


i.b 1.1. 101 kcm 


Eit«meree 

C«t 

Aetvpl 1 
Com 

OiK*r*ne« 

Mot*fl«i» 

Leber 

Overbfoe 

T««el 

25.00 

22.60 

2.40 

16.00 

17.00 

(1.001 

Pmip repair rw.. 1 

20.00 

21 .25 

(1.25) 

n.k. t.a... 6/4 

61.00 

60.65 

.15 






Mortflals 


0o>« 


N«. 


A/newnl 


Lobor 


t>at« 


TiiM 
f ickvt 


Anwvnt 


OvtrhMd 


Oo1« 0^. Rat* Amegni 


6A 


1006 22.60 


6/4 


10667 


6.00 


6/4 A««y. 125X 10.00 


6/5 


10705 


9.00 


6/5 k99j» 125i n.25 


T**al 


22.60 


17.00 


21.25 


Fig. 7*1 Job cost sheet. 
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MATEIIAIS REOUISITION 





Fig. 7-2 M*tehftl$ requiJitiM. 



riMl TICKCT 

No. 

10667 

.... a, SUrk 


Ao*a«bly 

Cbek Nft. , ^ 


^ r 

Dpi* , 

6/4 


TifM Tim* 

S*9un EaM 

Ckv»*4 

(tot* Ampwnt 


Job 

No. 

BtOO Ui}0 

3.5 

2.00 7.00 


105 

1U30 12>00 

.5 

1.00 


104 

1t00 

4.0 

a.oo 


101 




TotoU 

a.o 

16.00 




Fig. 7-3 Time ticket. 


ticket f o r ms, as shown in Figs. 7-2 and 7*3. The job cost sheet aJso may 
indicate the estimated cost or the selling price to provide a measure of 
factory effidency or profit or loss realized. 

The job cost sheets constitute a subsidiary ledger to the Work in 
Process account At any time, the balance in this account is equal to the 
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aggregate baUnccs of ibc job cost sheets. When a job is completed, the 
is totaled on the job cost sheet and used as the basis for transferring 
the cost of the order to Finished Goods or Cost of Sales. 


Cost astimates for bidding on jobs 

Cost estimates for bidding on jobs or projects which are contracted for 
on a competitive bid basis may be developed by analysis of a firm’s past 
cost experience with identical or similar fobs or projects. Past experience 
should, of course, be modified by cost changes which have taVen place 
and also by future cost expectations- 

When the firm has had no previous experience with a particular type 
of project, the synthesis of a cost estimate for a contract may require a 
considerable amount of study. In such cases, the production require- 
ments of a project are determined by establishing the amounts and 
types of materials needed, the amounts and types of labor required, and 
the types of processes or operations called for. Labcv and materials cost 
can be estimated by reference to current rates and prices. The estimated 
time required In each of the operations multiplied by the average cost 
rates for each of the processes provides processing cost estimates for the 
project. 

Certain types of costs create a problem in cost estimating. A decision 
must be made in some cases as to whether a particular cost should be 
charged to one specific job or project, or whether It should be spread 
among several. Preliminary design and engineering costs are an example. 
In some cases, these costs may not even bring in a job, in which case 
they should be absorbed by other jobs and included in bid estimates. 
Overtime preznixim and shift bonuses are additional examples of costs 
which, although traceable to a particular job. might be spread over 
several jobs. 

Knowledge about the costing practices of competitors who also are 
bidding on jobs is helpful to the estimating decision, but this informa- 
rion is not always available. The competitive situation often governs the 
decision with respect to inclusion or exclusion of such costs in cost 
estimates. 

Cost estimates incorporated into the accounts 

Cost estimates may be included in the accounts of a company. Generally 
this is done in older to provide increased cost control or to facilitate 
accounting for the flow of costs applicable to finished jobs, If these pre- 
determined costs are based upon a good attainable level of performance, 
they are referred to as standard costs. If they represent expected actual 
costs, they are called estimated costs. 

Cost estimates are particularly useful when job contracts call for com- 
pletion of a certain number of units of product and deliveries ov« a 
rather extended period of time. An example is a contract for 500 sonar 
units for the Federal government, with 25 to be delivered each month. 
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Exhibit 7*1 
WorkioProceu 


Jtauvy 

February 

March 


8.000 

36.000 

45.000 


Mafcb (4 u^W) 


completed. Although the actuel cost per UD.t » not in the 

tire contr^t is fished, estimeted costs per 

meantime to relieve the Work in Process a^nt of production costs 
applicable to the completed and delivered produrtion. 

•^The use of cost estates may be ilhistrated by assun^mg 
pany has received an order for 80 speclJly designed 
Ead. truck is estimated to cost M.OOO. 

In Exhibit T-l. it is assumed that the charges to Work m 
exclusively to this (ob. As indicted, at the end rf March 
mnount I $89,000. During March, four trucks were completed and 

delivered to the customer. ^ ^ ... 

In order to complete the cost cycle, it now is ne^"y « «««''« "* 
Work in Process a^t and charge the Cost of Sales acMunt for *e 
cost of the completed mkI delivered trucks. However, the deUils in the 
job cost sheet represent a mixture of costs partly applicable to t^ 
Lished units and p^y related to the unfinished trucks bemg worked 
on. Under such circumstances, the actual cost per truck cannot be deter- 
mined until the entire contract is completed. 

When the cost estimate is incorporated in the accounts. Work in 
Process can be credited and Cost of Sales charged, i.e., at the end o 
March, in the amount of $16,000 for the four completed trueb, aU 

80 trueb have been manufactured, the remaining balance in th^e Work 
in Process account represents the amount that the actual costs have ex- 
ceeded or are below the cost estimate. This balance is then closed out to 
the Cost of Sales acco\int. 


Job cost control 

The problems of cost control in a job shop often are more complex than 
in a process type of manufacturing, where activities and responsibilities 
can be segregated by cost centers or departments and where operations 
tend to be recurrent. In a job shop, departmental subdivisions may not 
exist or may be powly defined. Moreover, each job is a separate entity 
and may not be repeated. 

Control over job-order costs tends to center on the relationship be- 
tween cost estimates used as the basis for establishing job prices and 
actual costs. While a comparison between actual and estimated materials 
and labor costs by jobs does provide a basis for cost control, overhead 
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Eshibit 7-2 


BATES AUTO REPAIRS INC. 
Co«t CodUoI Report — Body Shop 
Month of - 


Sales— body shop 

Estimated body shop job costa 

Esiimaitd body shop direct profit 


Jab 

Actual co$ic 

1 BttimaU<l cosit 

Variance 

MaUriaU 

Labor 

Total 

Maicrials 

Labor 

Total 

101 

1 320 

$ $00 

% 020 

1 350 

% $10 

1 660 

8 40 

102 

160 

ISO 

340 

17S 

190 

36$ 

25 

103 

$S 

120 

20$ 

90 

no 

200 

(5) 

10$ 

275 

275 

5S0 

265 

350 

615 

6S 

lOB 

140 

160 

300 

140 

160 

320 

20 

111 

110 

170 

280 

ns 

140 

2SS 

(25) 

112 

20S 

240 

443' 

200 

210 

410 

(3S> 

Total... 

11.29$ 

11.64$ 

12.940 

11.33$ 

11.690 

83.02$ 

8 8$ 


Department^overhead budget variaace 
OepartnteDt-overhead volume variance 
>4 riuoi body shop direct profit .. 


(ISO) 

(150) 



% 195 


% ?4S 


cannot be controlled in terms of specific jobs. Overhead control must be 
exercised by department heads or higher levels of management. 

When a job shop is divided into departments or cost centers, a cost 
control report such as that shown in Ei^ibit 7*2 can be prepared. When 
this type of organizational breakdown exists, the actual impact on esti- 
mated profit of departmental activities can be directly traced as shown 
in Exhibit 7-2. (The detaib of the department-overhead budget variance 
will be reported separately.) 


Job costs and periodicity 

A major manufacturing project, such as a large building construction 
job may extend over several months or even over several years. When a 
project extends over the end of a firm’s fiscal period, it is necessary to 
determine periodic income in some manner, even though the project has 
not been completed. 

One method for doing this is to estimate the percentage of completion 
of the project, In terms of the costs which have been incuired to date 
relative to the total estimated costs for the entire project. Revenue may 
then be accrued in the amount of the completion percentage times the 
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«ul prio.. F.jqu»>ly 

“'=.trrp.rr‘2 “ 

“'srj: STS p„g.« p-p.-. *. •o«~'»8 »"F «ig« 


have been made: 

. 90.000 

Cott of Prod«cli«i Completed 80.000 

WorkinProoeee 

A. the end of the finl ye« of work, when the P™!^, !* 

Bnlshed, addltionel revenue might be accrued and 

might he transferred from Work in Process to the Cost of Production 

Completed account as follows: 


Coal of Production Completed 40.000 

Work In Proceee 

Eellmaud Revenwe Receivable 45.000 

Revenue *5.000 

Income based upon process payments amounts to $10,000. If addi- 
tional revenues and costs are accrued to reflect the percentage or com- 
pletion, income amounts, instead, to $15,000. In report^g income in 
such a situation, it is good reporting to indicate the basis which is 
assumed. 


Job-order cost Illustration 

The Sun Company, Inc., constructs outdoor swimming jkkiIs according 
to the special demands of its customers- Pools may be circular, 
kidney-shaped, rectangular, or any other particular design desired. The 
usual materials which the Sun Company uses for pool construction are: 

1. Cement and sand (for concrete) 5. Filter apparatus 

2. Diving boards I>aui and pipe connecting 

3. Pool ladders to Alter apparatus 

4. Steel rods (for reinforciog 7. Pool heater 

the concrete) 

The Sun Company subcontracts Ac Hole Company on a per hour 
basis to dig the hole for the pool using mechanical equipment. The Sun 
Company uses its own employees to put the flnishing touches on digging 
the hole, using shovels. 
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After the hole is dug. forms are installed around the sides of the hole 
which serve as a mold for the concrete. Before the concrete is poured, 
the drain and pipes leading to the filter and to the heater are installed. 
Equipment (other than digging equipment) which is required is owned 
by the company and consists of a cement mixer, forms for Ae concrete 
sides, a truck for hauling the equipment from the company's office and 
storage facility, a car for Ae salesman’s use, and various tools including 

shovels. . . .j / u I 

When the forms are in place around the sides of Ae pool, cement, 

sand, and water axe mixed into concrete, which is Aen poured into Ae 
forms. Concrete also is poured to form Ae fioor of Ae pool. 

When Ae concrete in the sides and floor of Ae pool is firm, Ae forms 
are removed, and finishing work is done to make Ae concrete smooA. 
The final step is the installation of the filter and heater and Ae mixing 
and pouring of concrete for the poolside area. 

The Sun Company maintains an office and also a storage facility in 
the same building, which it renb. The office takes up about one-fouiA 
of Ae building. In the storage facility Ae Sun Company keeps an inven- 
tory of cement, steel reinforcing rods, diving boards, pool ladders, drains, 
filter apparatus, pool heaters, and pipe. In addition, tools. Ae cement 
mixer, Ae forms, the truck, and the car are stored at Als location. 

The company employs three men and one foreman for pool work plus 
a salesman, and a secretary who also does the accounting work. The 


Exhibit ?•$ 

THE SUN COMPANY. INC. 
BaUoce Sheet 
January 1 


AueU 


Current: 
Cash . 


Accounts receivable 

Materials inventory 

Work in process 

Total current asseU 

Fixed: 

Truck 12.500 

Leas: Accumulated depreciation . 1.000 

Cement Mixer 1,200 

Less : Accumulated deprecia lion 300 

Office Equipment 000 

Leas: Accumulated depreciation 200 

Car 2.000 

Leas; Accumulated depreciation . 000 

Total fixed assets 

Total assets 


LIdbiftYies 

Current : 


1 1.500 

Accounts payable and 


9.000 

other accruals 

$ 2.000 

0.000 

Note payable 

4,000 


$10,500 

Total liabilities. . . 

$ 6,000 

1 1.S00 

Nd Worth 

Capital atodi 

$15,000 


Reuined eariUDga 

1,700 

900 

Total net worth 

$16,700 

600 

1,200 

1 4.200 

Total liabtli^ and net 


$22,700 

worth 

$22,700 
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is abo the t^h"*** 

CPA fall, which also does the Anns yw-ew* • ® 

tax tetuins and Bnancial statements. NovembeT, December, and 

The fan. does no Company during 

January. The production men are seasonal industry dur- 

these months, and they are employed * to ^„k during 

ing 2 of the 3 winter months. rSrfag se^on. The 

the off-season months, securing con weeks’ vacation in De- 

secretary worta the year round except for 2 weeM vac 

'E“ “ - "XS 

Wance sheet was « shown in Exhibit 7-3. 

During January^ the following activity took place. 

S6.000 

Cash receipts from 

Cash payments: 

Secretary's salary 

Salesman's salary 

Rent oo building 

UliUtlaa ^ 

Note payable 

Car expense (gas. oil, ate.) 

Truck expense (gsks# ml. etc.) ' ■ 

Excess of recaipU over paymenU 

The accounts were not closed at the end of January because there was 
no sales activity, but the following adjusting entries were made: 

S3 

Deprecistioo of Car ^2 

Depreciation of Truck U 

Depreciation of Cement Mixer ^ 

Depreciation of Office Equipment ^2 

Accumulated Deprecialion — Car ^2 

Accumulated DepredaUon— Truck . , 

Accumulated Depreciation— Cement Mixer 

Accumulated Depreciation — Office Equipment 

In February, construction work began for the season. Six p«ls were 
scheduled to be started in that month. Each pool is considered to be a 
separate job, and a job-order cost accounting system is used. Each sea- 
son jobs are numbered, starting with 101. A job cost sheet for each job is 
maintained by the secretary, who enters the costs on these sheets 
periodically. CosU are charged to ea<* job as soon as they are known. 
Materials taken out of the storage facility are written on a matenals 
requisition slip in the storeroom. The secretary picks these up at the end 
of each day and enters the charges on the job cost sheets. 

The construction employees are paid on an hourly basis and typically 
work a dO-hour week except in rush periods. The foreman keeps time 
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tickets, which are records each day of the time worked by each man oq 
each job, and gives these to the secretary at the end of each day. Labor 
costs are charged to job cost sheets early on the following working day 
on the basis of the time tickets. 

Since production does not lake place in an enclosure called a factory, 
the term *‘construction overhead** is more appropriate than "factory 
overhead” and will be used in this case. The Sun Company uses a pre* 
determined, or normal, overhead rate for purposes of charging construc- 
tion overhead to jobs. The estimated construction overhead to be in- 
cuned during the year is calculated in January, and for this year it con- 
sisted of the following items and amounts; 


Depreciation of cement mixer $ ISO 

Depreciation of truck 500 

Bent of buildinc (thxee-fourtha pt^oo) 1.800 

Tools (includinf ihovels) 180 

Truck expense (fa*» 400 

Total ^3.080 


The truck and car were being depreciated over 5 years (straight- 
line), the cement mixer and office equipment over $ years (straight- 
line), and tools were expensed when they are purchased. The building is 
leased for 10 years, and rent is paid monthly. The cement forms were 
expensed when purchased and therefore were not depreciated. 

Direct-labor hours are used as the basis for applying construction 
overhead to the jobs. The company feels that materials cost would be 
just as good a basis for applying overhead, since the materials cost varies 
rather directly with the size of the pool, as does direct-labor cost. Esti- 
mated direct-labor hours are used, however, because they are somewhat 
easier to predict on the basis of four construction employees (the fore- 
man is considered to be a direct laborer) each working 40 hours per 
week. Estimated direct* labor hours for the 9 operating months thus 
amount to 5,600 hours, 36 weeks ( — I week for sick leave, absences) 
X 4 men X 40 hours. Overhead is applied to the job cost sheeb once 
each week. The predetermined, or normal, overhead rate amounts to 
55 cenb per direct-labor hour ( $3,080 -r 5,600 hours ) . 

The costs incurred for the various jobs during February are shown in 
Exhibit 7-4. 

Jobs 101 to 104 were completed, and the customers were billed for 
$3,000, $2,700, $3,200. and $2,900, respectively. Construction payroll 
(including all taxes and fringe benefits) for the month amounted to: 


Grade K direct labor (foremao) $ 465,00 

Grade B direct labor 1,077.80 


During the month, 5 hotirs of the foreman's time and 15 hours of the 
construction workers' time was not chargeable to any job. The firm treats 
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EMhiblt7^4 


THE SUN COMPANY 
Job-order Cceta daring February 



— 

****** 

Dktci labor 

Constraetion 

oserkead 

Job 

«otU 

MakriaU 

Hours 

BqU* 

Amaual 

(@ 55 tents 
per hr) 

101 

102 

103 

104 

10$ 

106 

1 400 

SOO 

4S0 

sso 

300 

400 

$1,631. SO 

1.624. 50 

1.S06.00 

1,763.80 

-0- 

-0- 

30 

100 

20 

100 

so 

110 

40 

90 

10 

10 

20 

60 

$3.00 

2. SO 
3.00 

2. 50 
3.00 
2.$0 
3.00 

2.50 
3.00 
2.$0 
3.00 
2.50 

$ 90 

2S0 
60 
250 
90 
27$ 
120 
22S 
30 
2$ 
60 
IS 

$ 71. SO 

66.00 

77.00 

71.50 

11.00 

44.00 

Total 

$2,400 

$6,517 SO 

620 


$1,490 

. y%__ 

$341 00 


• Greda A dir«i Ubot it 13 » the tele for the foTemii*. end Grtde B dlr«t lebor 


At gg.SO i» the rftte for tbe throe other men. 


this as an idle time loss and includes it in the supplementary overhead 
rate, described below. 

For managerial purposes, the Son Company aUo uses a s«PP 
overhead ra« for purposes of charging jobs with office and ^ 

u well as idle time losses. Although this is not »^P***»*« 
reporting purposes, where statements are audited by certified ^blic 
accountant^ iUs useful to the Sun Company in estiinating costs for 
purposes of making bids and contracts. The sales and general office 
functions are regarded as service departments which awf 'h* cons^c 
tion function. Direct-labor hours are also used as the basis for applica- 
tion. Estimated supplementary overhead for the year consisted ot: 


Idle time loo 

Depreciation ot car 

Depreciation of office equipment 

Gar expeoK (gaa. oil. etc.) 

Utilities (entire amooDt) 

Rent (oue-fourth) 

SecreUry*a salaT 7 

Salesman's salary 

Total 


$ 200 
400 
100 
soo 
2$0 
600 
S.600 
6,000 


$11,480 
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The supplementary predetermined overhead rate thus amounts to 
$2.05 ($11,460 5,600 hours). 

Actual February activity was as follows: 

Cash receipts from customers $2, 000 . 00 

Cash paymeDts: 

ConstruetioD payroll $1,S42.S0 

Secretary ‘s salary 300.00 

Salesman's salary 300 00 

Reot of building 200.00 

Utilities 25.00 

Notes payable 100.00 

Car eYpeose (gas. oil. etc.) 45 00 

Truck expense (gas. <aJ. ate.) 55.00 


Tools 60.00 12.627 SO 

Excess of pa ymenU over receipte (I 827.50) 

Monthly adjustments made in the accounts were; 

Depreciation of Car 35 

Depreciation of Truck 42 

Depreciation of Cement Mixer 13 

Depreciation of Office Equipment 6 

Accumulated Depreciation — Car 33 

Accumulated De^edaiion— Truck 42 

Accumulated Depreciatioo—Cement Mixer IS 

Accumulated Depreciation— 4!>ffict Equipment 6 


Exhibit 7-5 shows the accounts of the Suo Company after all of the 
recording of the month's activity had been completed. Following this, 
the entries expressed in general journal form are shown in Exhibit 7-6. 
The entries are keyed into the accounts to enhance an undentanding of 
how a jobM)rder cost system ties in with the complete set of accounts 
maintained by the Sun Company. 


EsAibit 7-5 

THE SUN COMPANY. INC. 

Cost Accounta and General FinaDclal Accounts 
January to February 


Cash Accumulated Depredation: Truck 


(•) 

1.500 

(b) 

I.IOO.OO 

(A) 

1,000 

(b) 

6.000 

<e) 

2.400.00 

(c) 

42 

(i) 

2.000 

(i) 

2,827.50 

a) 

42 
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jOl'^OROtR 


Exhibit ?•$ {Continutd) 



AceurauUud DepfedatioD: 




Fixed Awte; Offi« EquiypeDt 

5) 800.00 I 


ReldDed Eaioiogs 

Tfe) 


1.700 
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Exhibit 7*5 (Continued) 
Accumulated Depreciation: 


Office Ec 

ruioment Pool Sales 


(a) 200 

(0 8 

U) 8 

()>) ll.SW 


Accounlt Payable « 

ind Other Accruala Cost of Goode Sold 

(1) I.S42 SO 

(a) 2.000 00 (k) 10.929 50 

(f) 1.S42.50 



Note Payable CooiUucUoD Overhead Control 


(b) 

100 

(a) 

4.000 (b) 

160 

it) 

541 

ii) 

100 


<c) 

5S 






(i) 

265 






0) 

SS 




Capital Stock 

ni) iTow 


Supple meoUry Overhead Gootrol 


<b) 

950.00 

(h) 

1.271 

(e) 

41.00 



(f) 

52.50 



(1) 

920.00 



(j) 

11.00 

1 




5u6icdtef7 Ud^€r-Con*iru€iien 
Overhead Central: 


Rent on Building 
Ib) 150] 

ii) ISO 
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ios- 


Exhibit 7-S {Continu*^ 




StAtidiaty Ud^tf — SuppUmeniary 
(kerhead Control: 
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Exhibit 7^S (Continued) 


Utilitia 


DepfeciaUon of Office Equipment 


8 

8 


$2 SO 


Job toil ihtil* [tohii^icfy Itiigfr lo W'or* in Pnxm): 


Con- SuppU- 
iifaeiion menlary 
ottfhead oterhead 


$71 SO $266 SO 

$6.00 246.00 


Selling 

price 

Sub* 

eontroel 

toil 

MaierioU 

Diftfl lobor i 

1 

Job 101. 
$3,000 

$400 

$1,631 50 

; A— 30 hr @ 

$3— $90 

B— 100 hr @ 
$2.50— $250 

Job 102. 
$2,700 

500 

1.624 50 

A-20 hr @ 
$3-$60 

B— 100 hr® ( 

$2.so— $ 2 so ; 

Job 10$. 
$3,200 

450 

I.S08.00 

A— 30 hr ® 

$3— $90 

B— 110 hr ® 
$2.S0— $27$ 

Job 104. 
$2,900 

$S0 

1.7S3.SO 

A— 40 hr ® 

$3— $120 

B— 90 hr ® 
$2.50— $225 

Job 10$. 
$2,600 

300 

-0- 

A— 10 hr ® \ 

$3-$30 ( 

B — 10 hr ® 
$2.50— $25 

Job 106. 
$2,800 

400 

-0- 

A— 20 hr @ 
$3-$60 

B— 60 hr ® 
$2.50— $15 



77.00 267.00 


71 SO 266. SO 


$2,700.30 

(completed) 


2.746.50 

(completed) 


2,667.00 

(completed) 


2.786. SO 
(completed) 


407.00 

" « « (mcompUt.) 


683 00 

« «'> ““ (mcon.pl.U> 
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Eihibit 1-h 

THE SUN COMPANY, INC. 

ExpbjwUoD <A Activity in AccounW 

(») The balances of the accoonta according to the January 1 balance sheet, 
lb) January cash r«*ipta and payment.. 

6.000 



AccoudU 

Corulruclioo Ov«rbe*d C©ntn^« 

SttppJemenUry Overhead 

NoUe Payable 




Tbe breakdown of coitttr«tioD and aupplemeDUry overhead 
1 ubaldiary overhead accounta aa foUowe: 


160 

930 

100 


1.190 
it charged to Uje 


CoDitrucUon: . 

Rent on Building (ihree-fourUw porUon) 

Truck 

Total 


ISO 

JO 

160 


Supplementary : .... ^00 

Secretary’e Salary 500 

SaUeman’i Salary 50 

Rent on Building (one-fourth 20 

60 

Car Expense 93 q 




(c) Adjustmenu made at the end rf January. Tbeae adjualmenls 

depreciation of car and oIBce equipment art charged to Supplementary 
Control and tba apprOF«iaU suhaidiary ac^tt. w 

(d) Summary of maleriab used on job. during February amounted to. 


Work in proceas 

Job 101 

Job 102 

Job 10$ 

Job 104 

Materials Inventory 


6,517.50 

1,631 SO 

1.624.50 
1,50$ 00 

1.753.50 

6,517.80 


The secreUry charged the job ccrt abeeta. which conrtitute ^ aubsidia^ led^r 
for Work in Procesa. daily as reoaved tbe materials requiait.oa slips from the 
construction employees. The charge to Work .n Pro^ ,h“ 

MaUrials Inventory were made in total at tbe end of the mouth, after all the 
maurials requisirion ehpi for tbe month were added. This procedure providw a 
clerical check, eioce at the end of tbe month, when all accounUng work is finished. 
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EsMbit 7^6 (Continued) 


the balance of Work in Proeee* Control account must agree with the lotala of 
the individual job cost eheeU. 

(e) Subcontract coaU were paid tbia month and charged to jobs. 


Work in Process 

Job 101 

Job 102 

Job 103 ... 

Job 104 

Job lOS 

Job 106 

Cash.. 


2.400 

400 

SOO 

4S0 

S50 

300 

400 


2.400 


(f) Construction payroll for February was recorded and charged to jobs on 
the basis of lime tickets made out by the foreman each day. Charges to jobs have 
been nede daily. The calculation of the payroll and the enUy to Work in Process 
Control account and the liability are made at the end of the month. 


Charges h subsidiary fedger; 


Job 101 340 

Job 102 310 

Job 103.. . 365 

Job 104 345 

Job 105 3$ 

Job 106 ’3 


1.490 


Summary entry to record payrotl at end of month: 

Work in Procees 

Supplementary Overhead Control (Idle Time Loss). 52. SO 

Accounts Payable and Other Accruals 1.542.50 


(f) Construction overhead at 5$ cents per direct-labor hour as shown on tlw 
time tickets was applied to the individual job cost sheets once each week and in 
total to M ork in ^ocess Control at the end of the month- 


Subsididr.v: 

Job lOl 

.. . 71.50 

Job 102 

.... 66.00 

Job 103 

... 77.00 

Job 104 

.... 71.50 

Job lOS 

.... 11.00 

Job 106 

.... 44 00 


341.00 


Conirol: 

Work in Process 

Construction Overhead Control 


341.00 

341.00 
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Exhibit 7*6 {Continued} 


as 


(h) [STirii ^ once 


Sabfidiery 
Job 101.. 
Job 102. 
Job 10$. . 
Job 104.. 
Job lOS.. 
Job 106 . 


266.S0 

246.00 

257.00 
266. $0 

41.00 

164.00 
1,271.00 


Coniroi: 1,271 

Work in 1.271 

Supplemenury Ovwbead 

(1) February cash receipU and paymenta: 

. 2.000.00 

Cash 2.000.00 

AccouoU ReceivaWe i sn 

Accounts Payable and Other 00 

Conslruclion Overhead Control. Q9n 00 

Supplementary Overhead Control 100 00 

Notes Payable 2 027 , 50 

Cash 


The deteil. of eonelrucUon end “* ““ 

subsidiary overhead accounU as follows: 


Construction: 

Rent on Buildinf. .. 
Truck Expense . . 
Tools 


ISO 

SS 


265 


Supplementary: 300 

SecreUry I Salary §00 

Salesman's Salary 50 

Rent on 25 

Utilities AC 


Car Expense (gas, etc.) — 

(i) AdjustmenU made at the end (rf February are the same as those in (c) 

^k) Jobs lOl to 104 were comfJeted daring the month. CusUtfuers were billed, 
and ibe following entry was made: 


Accounts Receivable 
Pocd Sales.. 


11,800 


11,800 
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Exhibit 7^6 (Contlnt*^ 

Job cxMt sheets fot these completed jobs were removed from the lubsidier; 
Work io Process ledger and totaled, and the followiog entry made to the control 
account: 

Cost of Goods Sold 10,9» SO 

Work in Process 10.929,50 

The SuQ CompaDy does not use a rinisbed Goods account, because U does nto 
store the pools. The completed pools remain in Wvk in Process unUI customer 
are billed. Billiag ordinarily occurs immediately upon completion of the 
construction. 


Problems and cases 

7 . j Costing of completed uofts of a fob. The Jefferson Electric Compsny has 

accepted s targe government order for radar equipment. The order calls for 
shipments to be made each month over an S*month period. A job sheet has 
been sat up to collect the relevant factory costs. At the end of the first month, 
the controller asks you to advise him as to what amount he should aadit to 
Work in Process and charge to Cost of Sales for two units completed and 
shipped during the first month. What problem is presented? How would you 
resolve it? 

7^2 control in o fob shop. The Industrial Boiler Company manufactures and 

installs boilers according to customer specifications. Prices are quoted on the 
basis of cost estimates, plus 40 percent to cover selling and administrative 
aapenses and profit. Actual costs are accumulated by fob orders. If you were 
the controller of this company, how would you attempt to control costs in the 
factory? 

7-3 ^ defective work. The Landy Plastic Corporation has a large compras* 

sion^molding machine on whidi it manufactures custom fobs. In analyzing die 
profit reab^ on jobs completed, it was disclosed that orte job showed a 
large loss, whereas the others were profitable. Investigation revealed that the 
machine had been defective when this jc^ was processed and had caused an 
unusually large amount of setup. After completion of the fob the machine had 
been repaired. Do you agree with the accounting results obtained? If not, 
what would you suggest? 

7«4 l^rofU generated MemaUy. The machine shop of the United Motors Corpora- 
tion charges producing departments for services on the basis of an hourly 
billing rate equal to ^at used by a large independent local madune shop. 
Actual costs are accumulated in jobs and the <Merence between the actual 
costs and the amounts billed to producing departments is regarded as the 
profit of the machine shop, as if it were mdeperdent. Tht manager of the 
machine shop is paid a bonus based on a share the profit earned. Do you 
agree with this procedure? 
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j I. — Ti,. WWW Collar Shirt Company sclied- 

7 e Production ttiieduUng ondjcbt^ - diflerent styles ate manu- 

ules its production in specdic controller feeU that it is ed; 

factured Since production is ke. What advantages and 

vantageous Jso W accumulate by these iob 

disadvantages do you see to this system? 

r:::^.re.^on:i^^uXT:&s i:i.Xuid be a. 

corded these matenals? 

7.7 Ocerhend oUocorton 

use one base or another ^ iobiwid follow the method con- 

we end up aUocating total overhead to y)bs anO tonow 

sistentJy.” Comment- 

7 0 Order rtse end pricing. Should U.e srt* o. order diect dte price quoted? 

' Why? 

7 . Producrcorts.Th.NmvmanC^pmtyh.**^''”?*^''-"*^^^ 

hopes to market in tl^foUov^g 'My: ^ « 

■■ 

Shallen Company. »hich uses a jolHjrder cost system. Describe the act. cy 
in the subsidiary records. 

1 . Materials used on jobs during the month of August amounted to. 

Job 201 ^ 

Job 202 ^*2^9 

Job 203 2.016 

Job 204 2,507 

Total $13,03$ 

2 , Direct-labor payroU, acomJing to the time tickets and labor cost summary. 


was; 
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3. Fsctofy overhead is applied to Jobs at the rate of $4 per direct^Ubor hour 
worked. 

4. Jobs 201. 202, and 203 were completed during the month. Jobs 201 and 
202 were delivered to the customer at a sales price of $5,000 and $5»700, 
respectively. 

7-J2 Job-order costa and inoeniory voJuation. The H Manufacturing Company u 
engaged in manufacturing items to fill specific orders received from its cus- 
tomers. While at any given time it may have substantial inventories of work 
in process and finished goods, alt such amounts are assignable to firm sales 
orders which it has received. 

The company's operations, including the administrative and sales functions, 
are completely departmenulized. Its cost system is on a job-order basis. Direct 
materials and direct labor are identified with jobs by the use of materials 
issue tickets and daily time cards. Overhead costs are accumulated for each 
factory service and administrative and selling department. These overhead 
costs, including administrative and selling expenses, are then allocated to 
production departments, and an overhead rate is computed for each production 
department, l^s rate is used to apply overhead to jobs on the basis of direct- 
labor hours. The result is that all costs and expenses incurred during any 
month are charged to work-in -process accounts for the jobs. 

1. You are to compare this system, as it affects inventory valuation, with the 
usual system for manufacturing businesses. 

2. You are to criticize the system as it affects inventory valuation and income 
determination. 

3. You are to state any Justification which you see for the use of the H Com- 
pany's system. 

(AICPA) 

7^12 Job-order costing. The Bockland Corporation maintains a factory and a gen- 
eral ledger. The company's postclosing trial balance, after elimination of the 
reciprocal accounts, as at December 31, 1964. is presented below: 

THE BOCKUND CORPORATION 
Postclosing Trial Balance 
As at December 31. 1964 


ash $ 38.000 

Accounts receivable 126.000 

Stores (factory ledger) 43.000 

Work In process (factory ledger) 29.000 

Finished goods (factory ledger) -0- 

Fixed assets 200,000 

Allowance for depreciation $ 40.000 

Payroll taxes payable 1,800 

Income taxes withheld 2,600 

Accounts payable 92.000 

Common stock 100.000 

Elorned surplus 199.600 

Total $436,000 $436,000 
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«,nsi*t«l of three jobs, wiO. lb* foU<>»^g ‘’“l*"***^ 


WorV in pioe«a 


Job 100 

Toul 


The following traiuactions oecun^ ‘*“!li!^''Srived peid fof. »"<* 
1. Haw materiJr and factoiy suppbes ordered, received, p«a 



Raw 

maUriaU 

Supptiti 

Total 


$63,000 

$14,000 

$77,000 

70.000 

82.000 
37.000 



se.ooo 

12.000 

Paid fet 

66.000 

16.000 

Used 

49.000 

s.ooo 


wtn used 00 jobs u follows: 


Job 100 
Job 101 
Job m 
Job 10$ 
Total 


$ 8.000 

24.000 

11.000 
6.000 

M9.000 


a. A summuy of the ptywll for the month follows: 



Dtpi. A 

Dfpt. B 

Power 

plant 

and 

admin IS' 
Iration 


$18,000 

$14,000 

-0- 

-0- 

$4,000 


4.000 

3.000 

$6,000 


2.000 

1.000 

-0- 

-0- 

Gross payroll 

$24,000 

$18,000 

$6,000 

$4,000 

Payroll taxes: 

PICA 

1 760 

$ 620 

$ 210 

$ 170 

UDemploymeDt compensatioa . 
Total 

600 

4S0 

180 

100 

$ 1.380 

$ 1.070 

$ 390 

$ 270 


Payroll taxes and ov«tiiDe premiuin are treated as factory overfirad (or 
seOiDg and administrative expense). Sodal sectuity tax. unioo dues (Omj. 
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and witfJiolding U* (18.000) are deducted from employees’ Aeds. The 
direct labor was applicable to jobs as follows: 


Jo6 rtumbtr 

1 Dtpi~ A 

Dspf. B 

100 

t 4.000 

% 3.000 

101 

3.000 

3.000 

102 

10,000 

7,400 

103 

1.000 

600 


$18,000 

lU.OOO 


3, During the month, the company paid payrolU in the amount of $40,000, 
payroll taxes in the amount of >1,800. and income lax withheld $2,000. 

4. Additional expenses paid or accrued during the month were: 



Dtpt. A 

Dtpt^ B 

Pouw* 

plant 

Seflinp 

and 

adminii- 

fraiioA 

1 

Repairs (cash) 

$ eoo 

II.SOO 

1 600 

$ 300 

1 3.200 

Maintenance (cash) 

1.400 

200 

600 

300 

1700 

Taxea (accrued) 

400 

300 

200 

200 

1.100 

Depreciation 

1,000 

1.500 

1.600 

400 

S.400 

Insurance (accrued). 

200 

100 

100 

SO 

4S0 

ToUl 

$4,700 

$3,600 

$3,300 

$1.2$0 

$12.6S0 








S. The power plant's predetermined billing rate is 30 cents per kilowatt* 
hour used. Department A applies overhead at 100 percent of direct labor. 
Department B applies overhead at $1.50 per machine hour. 

8, Production statistics were as follows: 



Dtpl. A 

Dept. B 

K«hr used 

200,000 

ISO.OOO 

Machine hr: 

Job 100 

2.000 

3.000 

8.000 
l.OOO 

2,SOO 

3,000 

T.CHW 

$00 

Job lOI 

Joh 102 

Job 103 


14.000 

13.000 




7. Jobs 102 and 103 were completed and shipped to customen at sales prices 
of $99,000. Over- or underapplied overhead is closed out to cost of sales. 

8, Customers paid bilb amounting to >140.0(X). 
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.. r.Sr " ’“"” ■ 

" lid r..! » C.« ”1 “> 

^ 54.000 

anPr<Ke- 
Fictory Ovefhe»d Control 
Factory Ocrbetd Applied 
Ceural Lodger 
ToUU 


!$S.000 

The wbeidUry Stere* lewcdi ibowed the following! 

MsterUl X, 10.000 unit* ® 12 
MUerielY, S.OOO uniH ® M 
Supplier. 44,000 

The wbildlery job ledger eontelned the following; 



Jch numhtr 


iUbor 

Applit^ 

99trkecd 

Total 

ISO 

1$3 

1S4 

ISO 

1 4,000 
11, SCO 
SsSOO 
6,000 

1 3,600 

9.000 
$.000 

4.000 

4 S,400 
13.S00 
7.500 
6.000 

$13,000 

34.000 
U.OOO 

16.000 

427,000 

421.600 

432.400 

141,000 _ 


1. Purchases 

X, 3.000 units @ 12.10 (Feb. 15) 

4,000 units ® 12.20 (Feb. 27) 

Y. 2,000 unto ® 45.75 (Feb. 18) 

Supplies, 43,000 

2. The comply «« U« Ufo b«is for costing 

of matertals used in Febrv«ry. 10 per«nt applied to Job >50. « 
to Job 153. 20 percent to Job 154. and 30 percerit to Job 156. Suppbes 

3 W« ., foucws: Direct labor $22,^ (Job 

A ^W^ob 154 $6,000. Job 156 W.^^l^ertune 
premium and payroll taxes Wffe $1,900. and mduect labor $3,000- 
4. Other overhead costs amounted to 424, (KXh 


r 
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5. Jobs 150 and 154 were completed and shipped to customers. 

0. Inventory of raw materials on February 28, consisted of: 

Material X. 3.500 units 

Material Y. 2,200 units 

Re9ttlre<i: Record aD (oumal entries for transactions affecting the factory 
ledger. 

7 74 Job-order costing, The Kentudcy Shjgger O^npany manufactures basebaU 
bats to order. The plant Is divided into three departments, turning, finishing, 
and general plant- The predetermined overhead rate for the turning depart- 
ment is 100 percent of direct labor and for the finishing department ISO 
percent of direct labor. 

The turning department occupies 5,000 square feet of space, the finishing 
department 3,000, and the general -plant department 1,000. Machinery and 
equipment in the turning department are valued at J 8.000: In the finishing 
department $2,000, and in the general plant $2,000. The horsepower ratings 
are 40 in turning, 10 In finishing, and 10 in general plant. Compensation 
insurance U paid at the rate of $2 per $100 of wages. Stores on January i 
1965, consisted of the following: 


Aab. 3 X $, 6.000 pea. ® $ 50 13.000 

Aab, 2 X 3, 4.000 pea. @ $.30 1.200 

Suppliea 

IS, 200 


The voucher register contained the following entries: raw materials pur- 
chased $2,700 (3,000 pci. 3 X 3 ash $1,500; 4.000 pcs, 2 X 3 ash $1,200), 
rent $250, heat and li^t $100, power $200, compensation insurance prepaid 
$400. supplies $600, accrued tvagei $5,600, and general office expense $500. 

The salo ioumal showed the following: 

Job 25 1.500 uoiU $6,750 

Job 26 2,000 unite 6,000 

Job 27 2,9S0 imiU 8,BS0 

The labor distribution summary showed the following: direct labor $6,000; 
indirect labor, turning $1,800, finishing $1,400, and general plant $300. 

Direct labor is distributed as follows: 


Job number 

Tarrting 

^misMnp 

2$ 

$1,$00 

$ 800 

26 

1,000 

400 

27 


SOO 

28 

700 

300 


$4,000 

$2,000 





Orders 25 and 26 tise 3x3 ash, and Orders 27 and 28 use 2x3 ash. 
There was no work in process at the beginning of the mondi. Of the four 
orders started during the month, three are completed: Order 28 still is in 
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7-15 


V .k rwArr 25 which calls for 1.600 bats, 
process at the end of the month. On ba^ returned to 

r^wer. shipped, 100 JJ^^rbats for Order 28. 

the stockroom. They will KTrework them. Orders 

2^27‘v;^ ^ dSTb^fat « 

Other overhead costs are as MIows: 

a. .... S 200 

Deprecialioo on macluuen 5 q 

Su“^r^u»ed (iurnlM «00. 6»iehio* $1,200. and ^ 

General-pUnt suppte ese Jlocaled W producing departments on the basts 
of supplies used directly by th«n« 

Required: 

1. Recerd all journal entries. 

2. Prepare an income statement. 

in the manufacture of radio receiving sets, accessones, ei fj ; 

Zl balanr* of the produedon ledger as of May 31. 1962, was as 

follows: 

THE RADIO COMPANY OF DETROIT 
Production-ledger Trial Balance 
As of May 31. 1962 

Dehit 0«fd 

(jeneral stores control ^ 

Work-in-process cofttrd 

Receiving and storeroom expense 638 92 

General factory overhead 3,993 36 

Finished stock control 3.873.96 

General-ledger cwiifol — zrrr: 

$24.792 34 

The balances in the work-m-proecss ledger as of May 31. 1962. were as 
follows: 


Balances in Work-in-proceas Ledger 
AsetfMay 31. 1962 


Jo6 numher 

Machine hours 

Labor cast 

MaieriaU cost 

Total cost 

876 

941 

1 978.73 

$ 908 72 

$1,887.45 

679 


1,101.72 

1.168.90 

2,270 62 

882-889 


2.176.47 

689 48 

2,865 95 


4.335 

$4.256. 92 

12.767 10 

$7,024 02 
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During June, 19^. invoices were entered in the purchase book on account 
of factory « follows: 


For general stores 

For general factory purposes 

Fw receiviog and storeroom expense. 


S4.102.S8 
4S0 00 
307.02 


PByrolls accrued during the month on account of factory were as follows: 


Direct labor: 

r^k a7A 

$ 19 87 

t l. Offt - - - - 

117 48 

ifOU OIT- 

402.93 

Indirecl labor: 

Receiving and storeroom ... 
General faclory 

. . . $187 $2 

193 09 


Payments made during the month for factory payrolls were $2 201.98 
Drferred charges (insurance, etC-1 written off the general ledger during 
the month on account of the factory were as follows: 


For receiving and sloreroom 

For general factory 

DeprecUtion applicable to the factory was as follows: 

Receiving and sloreroom 

General factory overhead 


$112.72 

62.93 


$ 2 01 
190.66 


Requisitions on the general storeroom during the month amounted to 
$6,406.93. of which $201.67 was for general factory uses and $6,205.08 was 
for fobs, as follows: 


Job $79 

Joba $82-669. 
Job $90 . . . 


$ 601 72 
3,000.70 
2.602.64 


The machine hours during ihe month on jobs were as follows: 


Job $76 . 
Job $79. . . 
Jobs $$2-6$9 
Job 890 


31 hr 
127 hr 
700 hr 
351 hr 


Jobs completed during the month were: 


Job 878 
Job 679 
Job 682-669 

Job 876 was shipped direct to a customer from the factory Boor and did not 
pass through Ihe finished stockroom- Job 879 represented receiving sets which 
went into the finished stockroom, and Jobs 882 to 889 represented com- 
ponent parts which went into general stores. 
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o.»K„d .. .U ™ — 

closed out. The rates were u follows: 

al ,K ™l.. ol ..ch ..t.H.1 5^87.09 ™~ .Wpp«l 

,1 -K* «..08» .... 

X'i-.rt ■ssn'iK ssti 

Nvrirtng up wid closing the boob ^ ^ itfleetins cost of goods 

going transactions with the excepti^^ the entries affecting cost g 

■irpSrs;; 'SiStt'i..™. k* ™ « 


Productioo'lcdger Control 

1962 June 1. Baleoce 

30, Pufchaaes 

30. Payroll 

30. Deferred chargee . 
30. Depreciation 


|24,3$S.36 
4, 920. SO 
2.201 96 
ITS. 65 
192.67 


No *r.tri«, however, hid b«r tn.de on the ptoducbon joumJ ot ptoduc 
tion ledger. 

On the basis of the above facts, prepara: 

1. Journal entries for the praductioo journal. 

2. Trial balance of the production ledger. 

3. Schedule of accounts in wk-in-proeess ledger as of Jwc 30, 1962. 

(AICPA) 


7 Anofysir of iwriflwer between oduof and estimaed ecH of ^ ^ 

' auditing the accounts of the McGovern Book Publishing Comity. Four job 

were wrked on during the nwnlh ending January 31. ITO. T7» company 
work.in.process and overhead accounts appear as shown bebw: 


Work in Process 
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The income staiement prepared by the cwnpany's chiel accountant waa as 
follows; 


McGovern book publishing company 

Income Statement 
Month Ended January 31. 196S 




W« 

. .. $20.SOO 

Less: Selllnf and adminislrative expenses. . 

Income 

. . . 18,000 
. . . 1 S.SOO 


You find the following details in the subsidiary job ledger. Cost estimates 
represent what management believes the costs should be. 


Subsidiary Job^irder Data 


Estimated easts 

Aetoai casts 

Job 100 (price 116.000)— 
complete: 

Materials 

(100 units ® $65) $6,500 
<200 hr % $3; 600 

(200 hr @ $4) 600 

(102 unite (^ $66) $6,732 

Labor 

(210 hr ® $3.10) 651 

(210 hr ® $4) 840 

$8,223 

Overhead 

Job 101 (price 338,000)— 
complete: 

Materials 

$7,900 

(300 units ^$60) $24,000 
(SOO hr ^ $3) L800 

<800 hr ^ $4) 2.000 

(2e0umU®$S2) $22,960 
(480 hr @ $3.30) 1.884 

(480 hr @ 14) 1,920 

$26,464 

Labor 

Overhead 

Job 102 (price 122,000)— 
complete ; 

Materials 

$27,800 

1 

(2S0uDiU@$60) $18,000 
(300 hr @ $3) 900 
(300 hr $4) L200 

(280 unite @$60) $16,800 
(320 hr @ $3) 960 

(320 hr <d $4) 1,280 

$19,040 

Labor 

Overhead 

Job 104 (price $25,000)— 
incomplete: 

Materials 

Labor . . 

$17,100 

(200uDila®$90) $18,000 
(400 hr @ $3) UOO 
i400 hr (^ $4) 1.600 

(20uniU@$9S) $190 

(30 hr @ $3) 90 

(30 hr @ $4) 120 

$400 

Overhead 


$20,800 
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Th« ovethe^ rate of M per hour is cJcuUted « follows: 

Budgeted monthiy 

Budgeted fixed Male * ' 

Budgeted veiieble - ' — 

ToUl budgeted overhead — 

Budgeted overhead M per hr 

='.=« T'uc-'C, :rr i.a ^.-*5. - 

2. R^^my journal entries necessary to correct the accourits. 
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In the preceding chapter, the job-order cost accounting system, which is 
appropriate for production activities which are in the nature of separate, 
usually dissimilar projects, was described. In this chapter, process cost 
accounting is considered. In the process type of manufacturing, rela- 
tively standard iaed products are made for stock rather than for specific 
customers, according to their specifications. Because of the div'ersifica* 
Hon of activities by business firms, it is becoming more difficult to define 
industries and to classify their activities as either the job-order type or 
process type. Hence, any given firm which is diversified may have activi* 
ties of eitW type. 

Production processes 

It may be contended that firms should strive to change from job*order 
production to process production whene\'er this is possible because the 
process arrangement is more stable, standardized, and therefore more 
efficient. Planning, performing, and controlling activities may be easier 
and require less managerial attention when units of products are 
standardized and processes are continuous than when units of product 
are differentiated and production processes are intermittent. 

An example of changing from fob order to process is that of soap 
companies, which made the switch when technological developments 
changed the time requu-ed to manufacture a hatch of soap from se^'e^al 
days to a few hours. The American phenomenon of mass production of 
standardized products (or mass consumption has increased the impor- 
tance of the process type of production. Engineering efforts to standardize 
and routinize production activity by men and machines has accompanied 
this standardization of products. Technological improvements also have 
reduced the length of time necessar)* to convert raw materials into 
finished products. 

In this chapter the process cost discussion relates to production activi- 
ties which are in the nature of continuous production of rather stand- 
ardized products. The concepts introduc^ in this chapter should 

216 



217 


HOCiSS 


COST ACC0VMTIM6 

applications. «j»rHon of the finn in which 

A procew is an organaationa! entity or ^t.on 

specific, rather specialired, and department, cost 

various other terms used to wri ,P ,j Some examples of 

miUing,polishing.gUain6.bUs..ng a^ ms 

Other. Ue output of one such para lei r^ceWes the 

... .b. .-o p™«.- 

are in a sequential process arrangement. 


Overview of process cost occounting 

Prior to discussing in depth the features of a process cost 

system, it Is well to recall briefly the over-all pK^ture of such a system 

and its use for the two major purposes of management control and 

product costing. In process cost accounting, the emphasis Is upon 

accumulating 4t$ for a period of time such as a month by processe , 

or departments, functions, cost centers, for which a manager is t«PO«’- 

ble. This is in contrast to the Job-order emphasis upon accumulating 

costs by jobs or batches of product. . 

Costs which are direct with respect to processes or departments am 
the important ones for control purposes. Costs whicli are directly related 
to product ordinarily also are directly related to processes. Direct product 
costs such as direct materials, direct Ubor. and direct factor)- warhead 
usually also can be related directly to the department or process in which 
they are incurred. For product-costing purposes, however, costs which 
are indirectly reUted to processes are allocated to processes on some 


reasonable basis. 

After costs have been accumulated for each department or process, 
management information and control reports are prepared. The costs for 
which each process or department manager is responsible are compared 
with some yardstick of performance such as budget allowances, standard 
costs, or past periods’ results. Management then makes efforts to get 
into control those situations which are “out of control.** 
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After control information has been obtained from the cost accounts, 
all elements of production cost including those indirect costs which have 
been allocated to processes are “pushed" through the process accounts 
for the purpose of determining tou! manufacturing cost of products 
completed. The beginning work-in-process inventory plus the three 
elements of production cost (materials, labor, and overhead) which are 
put into a process during a period of time must be accounted for. 

After attaching incuned production costs to products, they are ac- 
counted for either as cost of goods processed and sent to the neat 
process or to finished goods inventory, or as ending work-in-process 
inventory. The flow of costs through the accounts is accomplished by 
ttediting one process and debiting the next process (or finished goods) 
for the «st of goods transfened. The balances remaining in the process 
accounts make up the work-in- process inventory. 

Costs per unit of product are obtained by dividing the units of goods 
manufactured or processed into the cost of goods manufactured or 
processed. These unit costs are pyramided as they pass from department 
to department in a sequential process situation, so that the finished 
product bears the cumulative cost of all the operations performed on it. 
Such product cost data then are used in income determination, inventory 
costing, and in management decision making such as setting selling 
prices. 


Work-in-process inventory in process cost accounting 
In job-order cost accounting, the cost of work -in-process inventory is 
determined simply by referring to the balaiwe in the Work in Process 
account, which Is supported by job cost sheets. In process cost account- 
ing systems, job cost sheets are not maintained, and the day-to-day 
emphasis is upon assigning costs, not to products, but rather to the 
processes or departments in which costs arc incurred. In process cost 
accounting, the task of determining work-in-process inventory at any 
time is somewhat more complex. Most of the remainder of this chapter 
deals with this problem. 

Some of the complexity of determining the cost of work-in-process 
inventory is due to the fact that uncompleted production may be located 
within any of or all the production processes as well as between 
processes iit a sequential process arrangement. For convenience, between- 
process inventories are regarded as in-prccess inventories of the preced- 
ing process. Calculations of the various inventories must be made and 
added together to constitute the total work-in-process inventory to be 
used on the statement of cost of goods manufactured and the balance 
sheet. 

In order that production costs may be attached either to the goods 
completed and transferred from a process or to those which make up the 
ending work-in-process inventory, it must be known how materials are 
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added to ptoductioi^ In general. ^^^“uously thr^ghout 

at the beginning of the of the processing 

processing at certain sUges of complehon or at the end P 

ri:ro.- » •■ «— - 

are ’’processing cost and operation cost. 


Process cost illustration 

The hypothetical Arbockle Company will be os^ to ‘^*"’'‘"*‘^*,^0 
cost accounting. Assume that ^ mlS 

semifinished g^ X in a process cal W n^c ss abded 

C and D are assembled into semifinuhed goods Y m a p^ew labels 
Process 2. Semifinished products X and Y are then completed m Process 

’■4“SXV"4L.» . ..a . ; Th. ;.,.«on*y 0. 

Processes 1 and 3. and of Processes 2 and 3 « sequential. Se'"'fin.shed 
goods X, which is the output of Process 1, is the m.l«.al mput fo 
Process 3. Similarly, the output of Process 2 (sem.fintshed goods Y) is 
the material input for Process 3. Under a sequential process arrangement, 
for purposes of tracing the fiow of costs through the cost accounts and 
building up product costs, it is necessary to deal with the c«t accounb 
in their sequence. In other words the cost of the output of Process 1 
must be calculated first, because this becomes the material input cost 
for Process 3- On the other hand, the costs of the output of Processes 1 
and 2 can be computed at the same time and independently of each 
other, Any given firm nray have some of its processes in a parallel ar- 
rangcment and some In a sequential arrangement. 

It is very helpful in studying production processes and process cost 
systems to sketch the fiow of production in a diagram. Since, for product- 
cosling purposes, the material, labor, and overhead costs are attached, or 
applied, to production, these costs flow through the cost accounts in the 
same way that production flows through the processes- The Arbuckle 
Company example is diagrammed in Exhibit S-1. 

Using the process cost anangement of the Arbuckle Company, assume 
the following activity for the month of January: there was no work-in- 
process inventory in or between any processes at the beginning of the 
month; materiab A and B are added at the beginning of processing in 
fVocess 1; materials C and D are added at the beginning of processing 


COST ACCOUNTING 


Ptodueiion Jtow: 
Materials A and B 


Materials C and D 


EaMbIr $•! 

THE AH8UCKLE COMPANY 
Flow of Production and CoaU 


Process 1 


Proceaa 2 


Semiiiiushefl 
product X 


Seminoiabed 


— Kinished 

product X 

Process 3^ — 

Finished 
product Y 


product Y 


Cost fiow: 


Process 1 


Materials A and B 
Dirsci labor 
Overhead 


Cost of semifiri* 
isbed ^oduct \ 
completed — 


Process 2 


Materials C and D 

Coat of aemifin' 

Direct labor 

ished product Y 

Overhead 

1 

completed ““ 


Process 3 


Semifirushed prod* 

Coat of foods 

uct X (material) 

manufactured 

Semifioished prod- 

or produced: 

uct Y (material) 

Finiahed 

Direct labor 

product X 

Overhead 

Finiahed 
product Y 


in Process 2. As mentioned previously, the services and therefore the 
costs of labor and overhead items in all processes are assumed to be 
added uniformly throughout processing in those processes. 

Because of the sequential arrangetnent of Processes 1 and 2 with 
Process 3. the output of these two processes (semifinished products X 
and Y) is the material input for Process 3 and is assumed to be added at 
the beginning stage of processing in Process 3. One unit of semifinished 
product X becomes one unit of finished product X; one unit of semi- 
finished product Y becomes one unit of finished product Y. . ^ 

In January, Process 3 was devoted entirely to processing semifiouhed 
product X into finished product X. The production of semifinished 
product Y was stockpiled as a between-process inventoiy. The output of 
each process is counted as it leaves the process. 
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January activily was as follows: 

MaUrialsuaed: ^ 

Malcrial A 2.200 

Material Bused ^ 

MaterUJ C used 

Material D ueed 

Direct labor incurred: $ « 000 

^'oOO 

In Process 2. .- j2.000 

In Process^ 

Kaclory overhead incurred: 

Direct: ^ 



*• 4!o00 

Process) 

iDdiMcl (allocalad W procewe*) : ^ ^ ^ 

Pro««t jIoM 

P™«“ * 16.000 

ProceM 3 • , . lA OOO 

DniU of semifinished product X produ^ 

Units of •en.ifinished product Y produced • 

UniU of finished product X produced 

Uere is no ending work-in-process inventory in eith^ Process 1 or 

spoiled, defective, or wasted units in any p.^^ The «''^S 

Id Process 3 therefore consists of product X and when 

amount to 2.000 units of product X Since these units have not «■"' 

pleted, an inspection (usually in cooperation w.th e"g>"«" > “ 

estimate, on thTaverage. how near to completion the unfin.sh^ produ^ 

lion is. In the Arbuckle illustration, it is estimat^ that all work in 

process in Process 3 is. on the average, one-half finished, 

Prior to tracing the fiow of costs through the accounts, the cost 

accounts appear 9S shown in Exhibit 3“2. 


Tracing the flow of costs through the accounts — Processes 1 ond 2 
The task of attaching costs and tracing them through the accounts is 
identical in Processes 1 and 2. Since there is no beginning or ending 
work-in-process inventory in either process, the total cost of ou^ut is 
the same as the total of cost inputs in each process. Therefore, the cost 
of the 10 000 units of semifinished product X processed and sent to 
Process 3 amounts to 119.200 ($1.92 per unit of output); the cost of the 
6.000 units of finished product Y processed and stockpiled as an in>'entory 
between processes amounts to $17,400 ($2.90 per unit of output). 

The entries to reflect this flow of costs are: 


Process 3 

Process 1 
SemHIiiished Y . . . . 
Proces 2 


19.200 


17.400 


19,200 


17.40U 



Exhibit 
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process inventories amounting m this case to Jtero. 

“J’ rafted in 

cost in ^cess 3. This cost, plus the converswn j^ts 

head) assigned to Process 3. must be split »P l>eri*««" SfiniTb^ 

product; (1) the 8.000 units which were completed and sem 

goods and (2) the half-finished units in the «ding work-m-process 

ini’entorv which, when finished, will W"®''"' „( 
Since materials (semifinished X) are added at the banning o^*e 

processing stage and the conversion elements “jj 

fniformK%hr.^ghout processing, the two t^ 7“’^ '”*‘be 

separatelv and differentiv. The total materials cost of $19,200 must be 
Xated l^llen the 8.000 units and the 2,000 units of product X. 
Since the 2.000 units also are complete as far as 7*‘*'“'* 
the 8,000 and the 2.000 are referred to •» af"' ^ ,T l^K 

attaching materials cost. Because all 10.000 untts are complete ^th 
respect to materials, these units in both batches of product are given a 
-full shot“ of materials C'ftft ns follows: 

$1V.21K) * 10.000 actual uniU • $1.92 per actual unit 

8.000 actual units X $1.92 ■ $15,360 

2.000 actual units X 11.92 - 3.W 

aiQ 200 


Thus, the materials element of the cost of the ^,000 units of product X 
completed and sent to finished goods amounts to $15r3e0; the materials 
element of the cost of the 2,000 uncompleted units of product X consti- 
tuting the ending work-in-process inventory in Process 3 amounts to 

$3, WO. , , 

The Process 3 conversion costs of $32,000 have been incurred this 
period (1) to start and finish the processing of 8,000 units and (2) to 
start and bring to the 50 percent completion stage the 2,000 units still in 
process. The 2,000 units are in terms of actual completed units; i.e.. this 
batch will amount to 2,000 units when completed. 

An e<fuli:alent units of production (rather than actual units) basis 
must be used for assigning conversion costs to the two groups of product. 
The 2,000 units which are one-half finished are the equh alent of 1,000 
completely finished. Therefore, the ending work-in-process inventory, 
when dealing with the conversion-cost element, amounts to 1,000 
equivalent units. For the 8,000 units which were both started and finished 
this period, the equivalent units are the same as the actual units, namely. 
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8000. Total etjuivalent units of production obtained this period for con* 
version-c-ost purposes ainount to 9,000, which is the basis for allocating 
the $32 000 com'crsion costs to the goods finished and to the ending 
wofk-in-pTOC'ess inventory. The allocation is as follows: 

i:32.n00 4- 9JHHI fi|uivHlrnl units - $$..V)S6 per «i|uiva|«nt unit 
$.000 e^^uivHlent units X S3..v536 • Jt28.44l 
1,000 erjuivalent unite X 3.55.>^ ■ 3^56 

The conversion-cost clement of the cost of product X completed and 
transferred is S2S.444; the conversion -c-ost element of the ending work* 
in-process inventory is $3,536- 

The total cost of product X completed is $43,804 ($15,360 materials 
cost + S28.444 conversion cost). The total cost of the ending work-in- 
process inventor) is S7.396 ($3,840 materials cost + $3,556 conversion 
co.st ). The entry to effert the flow of esrsts H: 

Kinished Go««U (Producl \) 

Pfoee»3 

This leaves a balance of $7,396 as the work-in^proccss inventory in 
Process 3. 

On external financial statements, the $17,400 inventory of semifinished 
Y is considered to be a part of work-in-process inventory, .since it is not 
yet a finished product. 

Unit cost of products 

The unit cost of goods completed amounts to $5.4755 ($43,804 8,000). 

as does the cost per etjuivalent unit of the ending work-in -process in- 
ventory ($1.92 material cost -b $3.5556 conversion cost). The $5.4755 
unit cost (expressed in terms of output, rather than input) is a cumula* 
tive cost which was built up. or syTjthesized, as follows: 


Pnxess 1: 


Malmal ^ 

« ii 

($1,400 -r $10,000) 

Material B . 

22 

1 $2,200 -r $10,000) 

Conversion coats: 

Direct labor . 

$0 

($8,000 4- $10,000) 

I^irect overhead 

.16 

($1,600 * $10,000) 

Indirect t»verhead 

60 

C$6,000 + $10,000) 

Total 

. $192 


Process 3: 

Conversion costs: 

Direct labor ... 

. . . $1.3333 

($12,000 -T 19,000) 

Direct overhead 

Hi4 

($4,000 -T- $9,000) 

Indirect overhead. 

1 . 7778 

($lft.OOO -s- 19.000) 

Total 

.. $3.55dS 


Total 

... $5.4755 
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The Arbuclcle Company cost accounts are presented in Exhibit 8-3 
after the entries have been made in the accounts for the flow of produc* 
tion through the processes and the flow of costs through the cost 
accounts. 

In Exhibit 6-4. a process cost report is presented for the Arhuckle 
Company. A process cost report accounts for the flow of units and costs 
within and between processes. This report is used by the cost accotmting 
department as the basis for preparing journal entries. Ordinarily, it is 
not issued to factory management, at least in this form. It will be noted 
that the 10.000 units finished in Process 1 have been transferred to 
Process 3 at a cost of $19,200- The units completed in Process 2 have 

Exhibit i»4 


THE \R BUCKLE COMPANY 
Process Cost Report 
Month of January 



PfOCfS* / 

Proceii 2 

Pwtts 3 



Uni/ 

Te/a/ 

Unit 

TM 

Vnif 


1 coal 

re*/ 

cast 

reti 


tOit 

Costs to l>e accounted for: 







In‘process inventor) 



-0“ 


■m9|i 


From prior department 



-0- 

$ 367 


81.92 

Materials added 


$ 36 

|HG1 

HQJH 

-9- 

Conversion costs 


1 36 

mm 

2 333 


3 . 3333 

Total 


$1.92 

$17,400 

$2 900 

$31,200 

$3 4733 

Costs accounted for: 



Mi 




Goods completed 

119.200 


iHWlOIlh 


143.804 


In*proce88 inventory 

-0- 


IBSi 


7,396 


Total 



$17,400 


$31,200 


Units to he accounted for: ' 







In-process inventory 

-0- 

- 


- 

0- 

Prom prior departnienl . 

-0- 

- 




New* units added 

10. 

000 

6, 


- 

WM 

Total 

10. 

000 

6. 

000 

10. 

.000 

UnitA accounted for: 







Completed 

10. 


6. 

000 


.000 

In procesi> . 


- 

0- 


.000 

Total . 

10. 

000 

6. 

000 

10 

,000 

Equivalent units produced: 





10 

.000 

Materials 

10. 


6, 


Conversion costa 

10. 


6. 


1 9,000 


StockpiM. 
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were included: .v.T^,,oh ihe accoimis in sequen- 

1 The Bow of production and of costs througn me at 

“”^"S':Srr:s »■■• » 

process inventory 


Process cost complexities 

The more complex upec.s of process costing m»y now be 
They include (1) beginning as well as ending inventories of work In 
orocws (2) the additton of materials at different stages of process. (3) 
L effect of using Fifo. Lifo, and weighted-as’erage inventory costing 
methods, and (4) accounting for units lost in process. 

Beginning and ending inventories portiolly completed 

Using the Arbuckle Company Process 1 only. a«ume that in a later 

month Ihe process account appeared as shown in Exhibit 3-5. 


EshibH $•$ 


THE ARBUCKLE COMPANY 
Proms Cost Accouot 


Process 1 


Beginning inventory (10.000 
product units, one^half 
completed) : 


Materials A and B 

3i600 

Conversion costs 

7300 

Materials A and B 

7,200 

Direct labor 

16,000 

Direct overhead 

3,200 

Indirect overhead 

12,000 

Coats to account for 

49,000 


Accounted for as: 
Semifinished X completed 
( 2 $e 000 product uoiU) 
Ending inventory (5,000 
product uniU. four'lifths 
completed) 


49i800 
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Awume a beginning inventory in Process 1 of 10,000 units, one-half 
completed, and an ending inventory of 5.000 unitJ^ 80 percent completed. 
It will be recalled that materiab are added at the beginning of processing 
while labor and overhead are added continuously throughout processing, 
The cost problem is to assign the $49,800 to the product completed ar^ 
to the ending inventory, based on the use of Fifo. 

Since materials are added at the beginning of processing, both the 
ending inventory and the goods completed (as well as the beginning 
inventory) are complete with respect to materials. Thus, materials cost 
of $7,200 results in 20,000 units of production (25.000 + 5,000 — 10,000), 
or a unit cost for materials used this period of 36 cents. 

Since cor>*. enion costs attach continuously throughout processing and 
the beginning and ending inventories are only partially processed, equi- 
valent units of production must be used to cost the ending inventory and 
the products completed and transferred. 

During the month, conversion costs of $31,200 were incurred to tc« 
complish the following: 

1. Finish the 10,000 units which were half finished in the beginning 
inventory 

2. Start and finish 15.000 units. 

3. Start and process to il>e 80 percent stage of completion the 5,000 
uncompleted units in the ending inventorv*. 

The e<)ui valent units of production, which are the ba&is for attaching 
the $31jJOO conversion costs to these three hatches of product, are, 
respectively 

i. Five thousand equisalent units. Completing the second half of 
“converting," or processing, 10.000 units is the equivalent of doing all 
the converting, or processing, of 5.000 units. 

S. Fifteen thousand equivalent units. Since these units were both 
started and finished during the period, the equivalent units are the same 
as the actual units. 

3. Four thousand ecjuivalent units. Bringing 5.000 units to the 80 per* 
cent stage of c'ompletion is the effui valent of doing all the necevary proc- 
essing of 4.000 units. 

Total ecjuivalent units amount to 24,000 and the conversion costs 
incurred during the month amount to $31,200. The conversion cost 
amounts to $1.30 per equivalent unit. 

Costs now may be attached to the 25,000 units completed and trans- 
ferred and the 5,000 units still in process, as shown below: 


I niU completed and transferred: 

10.000 0 $11,400 -1- 10.000 X $1.30) $17,900 

15.000 0 $1,66 24.900 $42,800 

riniU still in process < 80 ^, complete): 

5.000 0 $.36 -f .8 (5.000 X $1.30) 7,000 

Total coeU accounted for $49,800 
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EMhibit 9-6 

THE ARBUCKLE COMPANY 
Proc«M 1 Co9i Report 


a a A • 

TM nut 

f/nif carl 

Costs to be tceounled for: 
ln.pr«jcess Inventory 

MaleriaU added 

$11,400 

7.200 

$1,200 

$ 36 
1.30 

TAtJll 

$49,000 

11.66 

1 OIMI • * ^ - 

Coals accounted for: 

Goods completed 

ift nnwM inventory 

$42.$00 

7.000 

Total 

$49,8M 


Units to be accounted for: 

In process 

New units added 

Total 

10.000 

20,000 

30,000 

Units accounted for: 

Completed 

In fifocesH ' ' ' 

2S,000 

S,000 

Total . . . 

30.000 

E4juivilenl unite produced: 
Materials 

Conversion coeU 

20,000 

24.000 


The process cost report reflecting this activity appears in E^ibit 8-6. 
It will be noted that under Fifo unit costs are calculated only for the 
new cost inputs. Thus, the unit cost of $1.66 represents the cost of a unit 
completed in ^ocess 1 this period. 

Alternate calculation of equivalent units 

The calculation of equivalent units of produebon may be rationalized 
in an alternate way, ghing the same results. The objective is to deter- 
mine a measure of production activity which took place during the cur- 
^ rent period. A total of 25.000 units of product was completed and sent 

out of Process 1 during the period. However, one-half of the work on 

10.000 of these units was accomplished in the prior month, leas' in g 

20.000 as the equivalent number of units on which all processing was 
done in the current month. In addition to this 20.000 erjuivalent units 
which were both started and finished during the period. 80 percent of 
the work on the 5,000 units (4,000 equivalent units) of work in the end- 
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ing inventory was done during the period, making a tou! equivalent 
units of production of 24.000- 

Patterns of moteriols cost ottochment 

Referrit^g to Exhibit ^5. let us change the assumption that materials 
are added at the beginning of processing to illustrate the effect upon 
process costing of other patterns of materials cost attachment. Conver- 
sion costs will be ignored, since they would not be changed. 

Materials data in Process I are as follows, in summary: 



Coat 

Product unili 

Beginning inventory (one-half completed) 

$ 3,600 
7,200 

10.000 

20.000 


110.800 

30,000 



25,000 

OeTDliiniSneu vompivicu 

Ending inventory (four-fifi ha completed) 

Toul 


5.000 


30.000 


Using these data, the materials costs assigned to the production com- 
pleted and to the ending imentory will be illustrated for cases in which 
materials are added (1) continuously throughout processing, (2) at the 
end of processing, and (3) at the 30 percent stage of processing. 

Mfltenol* added cominuOMSIy. In this case materials cost is treated in 
the same manner as conversion costs, i.e-. using equivalent units of pro- 
auction. In Exhibit 8-5 equivalent units of production are 24,000. Mate- 
rials cost incurred during the period are $7,200. or 30 cents per 
equivalent unit. 

The assignment of materials cost is: 

Semifinished X completed (2S.000 units): 

10.000 units, 13.600 + $1,500 (5.000 e^juivalent 

unifs X 1.30) *5,100 

15.000 units X $.30 ^>500 $ 9,600 

Ending inventory (5.000 units, four-fifths completed): 

4.000 equivalent units X $-30 

$10,800 

Materials added ot end of processino. In this case, only those products 
completed and transferred out of the process would be assigned mate- 
rials costs. Examples of materials added according to this pattern are 
caps put on bottles after filling, packaging materiab. and paint applied 
to the finished product. 

In the illustration all of the period's materiab cost of $7Ji<X) would be 
assigned to the 25,000 units completed at a cost rate of 28.8 cents. No 
cost would be attached to the ending inventory, because it is not yet 
completed. 
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. pT»niient)v. as in chemical 

Materials odded »' « »">9* ‘”'^®‘‘'",'Lig|s^re added at a certain 

manufacture and assembly proces^, addition of materials 

stage in processing- In the example, ass g ^,a,jals cost would 

at the 30 percent stage of *:;^o^rnd to only 15,000 

be assigned to the 5,000 units .n the '"d.ng^ento.y and ^ 

of the 25.000 units completed and ^ _ unit for 

passed the 30 percent stage m a pte\ per would be 

the 20,000 units is 36 cenU. $5,400 (^.OWX*^) 

assigned to the products completed and $1,800 (5,000 X 

ending inventory. 

ProeesseostsondtheUfocostingmethod crisis 

In illustrating the cost effects of the various patterns of »ddmg 'nater.a 
,0 the production process, a first-in. fi«t^t 

sumed. Other costing methods such "Vrendi^ n^Xry 

different costing of the production transferred and 'h* "g ^ 

Alternative costing methods are of imporiance when price levels 

'trSLf K^LXco.,,.* t- 

Company is based upon the data for a particular period shown 

^‘Smt^ihat materials are added at the beginning <>' f *; 

hibit 8-7 also assumes that conversion costs attach continuously dur mg 
processing. Notice that price levels for pr^uction inputs have increased 
subsunlially in comparison with the preceding period. 

Since materials cost and conversion costs attach in a different pattern. 

each is discussed separately. , , » . . 

Mareriels cat. Under Lifo in contrast with Fifo, the beginning m\en- 
tory costs are found in the ending inventory rather than in the cost ol 


Exhibit $-7 

THE ARBUCKLE COMPANY 
Process Coal Account 

Process 1 


Begin nifif inventory (10.000 
product units, one-half 
completed): 


Materials A and B 

3.600 

Conver»on costs 

?.aoo 

MaUriaU A and B (for 20,000 


product units) 

14.400 

Direct labw 

32,000 

Direct overhead 

6.300 

Indirect overhead 

24,000 


8$.100 


Accounted for as: 

Semifini^ed X completed 
<15,000 product units) 
Ending inventory <15,000 
product units, one-half 
completed) 


85.100 
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goods completed. The U(o method thus costs the materials element of 
the ending inventory as follows: 

15.000 product uniU. ooe-balf completed: 

10,000 bcfioninj inventory uoiU at materiels coat of $3,600 

5.000 units at cost level i( curreot period <rf $.72 ($14,400 + 20,000) 3.000 

17.200 

The materials cost of product units completed is: 

15.000 ^oducl units at "latest” coat of 72 cents 110,000 

Total materials cost to accwnt for is $3,600 $14,400. or $18,000, The 

ending Inventor)' materials cost of $7,200 plus the materials cost of 
production completed of $10,800 equals SIS.OW). 

Conversion costs. The conversion costs in the beginning inventory 
under Ufo become a part of the ending inventory. Equivalent units of 
production amount to 17500 ( 15,000 units started and completed plus 

5.000 new units brought to the 50 percent stage of completion). 

15.000 product uniU. one-half completed: 

10.000 befinnina inventory units at converalon coil I 7,$00 

.5,000 unit! (2.500 equivalent units) at coat level of current period 

of $3.56 {$62,300 + 17.500) $.900 

$16,700 

The conversion cost attached to product units completed (s: 

15.000 product units at "Ifttesl” cost of $3.56 $53,400 

Total conversion costs to accwnt for are $7,860 + $32,000, $6,300, and 
$24,000, or $70,100. The ending inventory conversion cost of $16,700 
plus the conversion cost of production completed of $53,400 equals 
$70,100. 

In summary, under Lifo the costs are assigned as follows: 



Ending 

inreniory 

Co$i o/ pfoduH 

eompleUd 

Materials cost 

t 7.200 
16,700 

$10.B00 

S3.400 

Conversion costs 


$23,900’ 

$64,200 

23,900 

Tot ill 'osls accounted for . . . . 

$$8,100 


The weighted-overage method 

Under the Fifo (or Lifo) costing methods, one must segregate the open- 
ing balance of work in procesjj from the current cost inputs since the 
beginning work in process is the first batch of costs transferred out. 
\\Ticn the weighted-average method Is used, it is assumed that produc- 
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,ion of the period applies ^ TvefaJ^SoSTt 

originated in the prior or ^ the opentag inventory 

is Lessary to combine the “nversJcosrs and prior 

Z SJS S tv total cabined S’fitrilu 

— — »' “ 

Exhibit 

THE ARBUCKLE COMPANY 
ProCMs Coftt Report 

Proem 1— Av eroio Co>t Method ^ 

I TM»$i Vnilcott 


Coftlt to be McouDied for: 

MateriaU: ^ 

In proem 

New meteriels iddtd * — 

Tolel meUriib cooli 118.000 

Convenion coeU: 

In proem . . 

Current period i 

Totel coDvereloD coeU _ $70,100 

Totil coaU lo be secouoted for W,i(Kf _ 


3.1156 
'$3 7186 


Coat! accounted for: 

Completed and traoafemd »s,73t 

Inr^oceM 

WalOO. 


Ifnita to be accounted for: 

lo proem 

New uoito added 

Total 

Units accounted for: 

Completed and transferred. .. 
In process (one^half completed). 

Total 

Equivalent units produced: 

Mat^als 

Conversion costs 


10,000 

20.000 

30.000 

15.000 

15.000 

30.000 

30,000 

22,500 
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$70,100, which resulted in equivalent production of 22,500 units 
(15,000+ H X 15,000), or $3-1156 per unit. The total process costs ate 
accounted for as follows : 


Completed units: 1S,000 @ $3.71$6 I5S,734 

Id process: IS.OOO $.60 + ^((15,000 X $3,1156) 32,366 

Total costs accounted tot $68,100 


Waste or spoilage 

Waste, or spoilage, may be regarded as a secondary product which has 
no market value. Generally, there are two ways of dealing with the 
waste factor: 

J. Production costs incurred during the period may be assigned to 
the waste, and it may be credited out of the process account as a loss 
directly to profit and loss or charged to Factory Overhead (debit: Loss 
from Waste; credit: Process Z. for example). 

2. All production costs incuned during the period may be attached 
only to the “good” units produced. Under this method, the incurrence of 
waste Increases the unit and total cost of the output which is produced. 

These two methods of accounting for waste or spoilage are shown 
in Exhibit 8-9, which portrays Process Z of the Bishop Company. Ignor- 
ing beginning and ending work-in- process inventories, assume that in 
Process Z, 60,000 gallons of raw material costing 116,000, result In an 
output of 60,000 gallons of product D. Conversion costs of $14,000 are 
incurred during the month under consideration. 

Under the first method described above, the $30,000 costs would be 
accounted for in this manner: 


Product D: 60,000 fal ^ 1.37$ $22,500 

Loaa due to waste: 20.000 fsl ^ $.37$ 7.SOO 

Total costa accouDled for $30,000 


Exhibit $-9 

THE BISHOP COMPANY 
Accountiof for Waste or Spoilage 


Process Z 


Beginnisg inventory 

-0“ 

Product D produced: 

Material added; 80.000 gal 


60,000 gal 

® .20 

16.000 

Loss due to waste or spoilage: 

Conversion coat 

14,000 

20,000 gal 

Ending tnveDtory 

Costa to account for 

30.000 

Costa accounted for 


23S 


COST ACCOUNTINO 


The eniry to record this in the accounts is; 


Product D iQvefttory 
Loss Due to Waste. 

Process 2 


22,S00 

7.500 


30.000 


, 

. «... o. «. « ».-»■. £ 

loss, is io recognize « » ^ „curs at an early stage in 

;rSgTr:— . *. « — 


product D. 60.000 <al: 

Materials cost @ 0 20 

ConvsfMOQ coal @ 0 23 . . « 

Loss due to spoilafc. 20,000 fal: 
MatenaU cost @ S.20 
Total costs accounted for 


512.000 

14.000 

126.000 

» 4,000 
$30,000 


„„a„ ... o. pSS 

of the costs wotild be applied to I ^ f 130000 (50 cents 

The 60.000 gallons 0 output .^.eader should 

brings the inefficient condition, represented by the facto 

nary waste, to the attention of managerial p«sonnel. Such losses are not 

a n«mai cost which should be attach^ to products. 

The second method of accounting for waste or 
sidered to be appropriate when the waste is unavoidable or normal m 
amount, Certain^pr^uction techniques are rf s^h a 
waste or spoilage is unavoidable and expected. There 
for example in processes which require 
melting, or reduction of raw materials. In stampmg product 
out of sheets of metal, some waste of the metal <rfien is “"‘voidi^^. 

Defective units of product are a special type of waste Accounting for 
these ordinarily depends upon their disposition. Some of the disposition 

possibilities are: 

J, Sell as defective units (scrap) 

2. Reprocess into good units 

1 Discard as waste , , ^ 

U the defective units are sold as “irregulaK." it may be appropriate to 
use the by-product method (to be discussed in the next chapter), or to 
regard revenue from the sale of the defective units as other income. 
Wien defective units are reprocessed, one method of accounting for 



COST ACC0UNT(N6 


Ihem is to attach materials cost only to them, reenter them in the proc- 
ess, and treat the defective units as any other materials coming into the 
process. In this case, any labor and overhead costs which have been in. 
curred might be borne by the “good" products. Defective units which 
are discarded are considered to be waste or spoilage. In such a case, 
costs might be attached to them and treated as a loss (where defective 
production is abnonnal in amount), or the unit and total cost of good 
units produced might be increased to reflect this waste (where defecKve 
units are norma), or expected). 


The significance of unit cost data 

A knowledge of unit product costs is indispensable tor purposes of in- 
ventory costing or income measurement. Unit C’ost data also may be 
useful in cost control and decision making. Some companies prepare 
reports on a regular basis, i.e., monthly, <juarterly. etc., which compare 
the actual gross profit per unit with the standard gross profit. An example 
of this type of report appears in Exhibit A report of this kind pro- 
vides management with an integrated view of the composite effect of 
the various manufacturing activities on product cost. Such information 
may lead to pricing action or may focus attention on potential areas 
of cost reduction. This type of report is particularly useful when a com- 
pany uses a full-cost approach in pricing its products, i.e., total factory 
cost plus an allowance for selling and administrative expenses and profit. 

Limitations to the use of unit cost doto 

There are serious limitations to the use of unit product cost data, par- 
ticularly in regard to cost control and decision making. For the purpose 
of income measurement, as long as the same costing procedures are 
employed from period to period, the data are comparable and confonn 
to the accounting principle of consistency. The deficiencies of unit cost 
data, from the standpoint of cost control and decision making, are as 
follows: 

1. Unit product costs are ai’erage costs. Generally, In decision making 
incremental or added costs are relevant, rather than average costs. Many 
companies, in order to pro\'ide such information, segregate their unit 
product costs according to fixed and variable elements, since the variable 
costs normally may be regarded as incremental. 

2. Total unit product costs include both direct and indirect costs. 
Generally, from the standpoint of both cost control and decision mak- 
ing, allocated costs are not rele\’ant. The allocation procedures rarely 
are sufficiently precise to produce meaningful data for these purposes. A 
product manager also normally has little control over allocated costs. 

3. Factory overhead included in unit product costs often is based on 
the application of overhead hy means of predetermined factory-overhead 
rates. These rates are based on a budgeted level of activity. However, 
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THE SMOOTHIE DOLL COMPANY 
Product Cost Stsumcot 
Item Panchits 



r 

Stondard 


nu 

qaafitF 

Last 

^uor/er 

Selling price 

Manufacturinf cosU: 

Materials: 

113 00 

i 10 

.40 

20 

0$ 

63 

1 16 

24 

38 

$14 30 

6 101 
386 
214 
.630 
892 

1 143 
.241 
403 

$15.00 

$ 102 
.364 
.215 
.630 

674 

1 170 
.252 

416 




Eyes 

Hair 

Dress 

Box 

Miscellaneous 

Total 

Direct labor: 



Pitchioaand (luioa 

Griodioa and buffioa 

Joioiog 

PaiDtioa 

Asaerebly and packing 

Total 

Factory overbaad: 

‘ $ 4 00 

1 n 

.u 

.40 

29 

22 

46 

6S 

”4.034 

1 196 

113 
.413 
.272 
248 
451 
639 

$ 4.063 

$ .203 

114 

419 

.270 

.241 

.451 

.664 

$ 2 50 

$ 34 

.33 
60 
$6 
33 
69 
.63 

3 2 3^ 

6 363 

336 
.604 
$31 
.332 
.692 
.781 

3 2.562 

3 .371 
.332 

611 

.346 

345 

.691 

.742 

MlXiDl . ' ' • 

Baking > 


ljrin<liOg ana uuuui# 


AAAAmhlv and Vt^ying 

Tfttfll 

$ 3 50 

$ 3.661 

$ 3 638 

Total factory costa . . . • 

610.00 

$10,231 

$10 263 


1 5.00 

6 4.269 

$ 4.737 



dependent on the actual Level of activity, unit costs may vary sig- 
nificantly. Many decisions are directly concerned with the extent of idle 
capacity. This may not be disclosed in product cost data, particularly 

when normal overhead rates are used. 

4. The calculation of equivalent units of production in a process cost 
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manufacturing situation generally is based on judgment or is ignored. 
Frequently, ignoring the effect on unit costs of goods still in process 
may be entirely practical and have only a slight effect on the unit costs. 
This occurs when work in process tends to be approximately the same 
at the beginning and end of a period or when processing occurs rapidly, 
e.g. milk? chemicals, canned foods. In the latter case, the balance in 
work in process at any time tends to he relatively minor in comparison 
with cost of goods manufoctured. 

Failure to base unit costs on e<|uivalent units produced, rather than 
actual number of units completed, can result in distortions in unit prod, 
act cost data where work in process tends to be sizable in relation to 
the cost of goods manufactured. In such situations, the degree of com- 
pletion of units in process at the end of a period may be estimated by 
qualified factory personnel. In a large and complex manufacturing 
operation, this is a difficult task, and the judgment of the estimator at 
times will result in errors in the unit cost data. 

5, In the preceding discussion of process cost accounting, the manu. 
facture of a single product was assumed. In most manufacturing situa- 
tions. multiple products are produced. This means that somehow process 

a s must be allocated among products. Generally, this is done on the 
s of more or less arbitrary allocations. The resultant product cost 
data may be satisfactory for purposes of income measurement as long 
as the particular allocation methods used are used consistently. However, 
such product cost data may be entirely useless for other management 
ptirposes. The problem of joint costs is discussed in the next chapter, 


Process costs and internal profit measurement 

In the decentralized operations of a manufacturing firm, products may 
be transferred from one process, department, or organizational unit to 
another for further processing. Frequently, as in some integrated finns, 
the product has a market value at the end of each of a series of opera- 
tions. In order that management may judge the performance of a given 
department (measure profit internally) in terms of the relationship of 
cost inputs and the market value of output of that department, transfers 
between departments may be made at market T^alue rather than at cost. 

To illustrate, assume that material A amounting to $15,000 enters 
Process A in which $30,000 of conversion costs are incurred. Ignoring 
beginning and ending in-process inventories, assume that the output of 
Process A could be sold for $55,000. The value added, or internal profit 
generated by Process A, is $10,000. If Process A is credited for $55,000 
and Process B is charged for that amount, the following management 
information has been developed: 

1. The cost of Process A does not exceed income as indicated die 
.selling price figure. 
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Exhibit $-n 

IflterftaJ Profit MeasuremeDl 


Process B 


Materia] IS.OW 

55,000 

Labor and 


facUey 


overhred $0,000 



55.000 


. The perfonnence of Pr«e« A . “ 

« ..^e . b^y, and 

‘"lEiTp.ovided . aid in 8-11. 

This e«.n,ple of internal ^ocess A, It 

The credit balance in Access A pre^ r^, It in a finished Roods inven- 
should be noted that this technique wi Stated another way, 

tory which is valued rather 

account. 

Mlowance for InlerdeperUnenUl Profit (a contra account for 

PT«e«^) . -: 10.000 

Process B (or Finished Goods) 

Where a market value for the output of Process A does not 
interdepartmental transfer price may be computed by addmg a normtd 
amount of selling expenses, general and admimslra .ve expense^ a 
net profit to the normal or standard cost of the output of Pro^*** 
oonW purposes, this has the effect of pushing Ae profit ^ 

motivation of the firm down into lower operating levels- The varioiw 
complexities encountered in the establishment of internal transfer prices 
will be explored at length in a subsequent chapter. 


Problems and cases 

o I Industrial •pro^sss and process costing- **The more industnally advanced a 
society is, the larger the proportion of its total manufacturing activities that 
are likely to confonn to the process type of production.” Comment. 
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Time tick^s and procett costing. Why may time tickeU often be dispensed 
with under process costing? Under what circumstances may they be used? 

Tuvet of procen maruifacturing. Contrast sequential and paraUel manufactux- 
ing Of what significance is this distinction to the cost accountant? 

Convettion costs. In determining the cost per unit under process cosltag, why 
is it possible to combine labor and overhead? 

Tfocsss costing-'Ptfo end avengs methods. Under what set of circumstanees 
will the unit product cost be identical under either Fifo or weighted-average 
methods? 

Calctdating stage of completion of toork in process. Student to professor: “In 
all these process cost problems we are told what the degree of completion of 
the work-in-process inventories It. In actual practice, how do we determine 
the stage of completion? Is it always necessary to do so?" 

Cost treotmeni under job-order and process costing. Indicate how the follow- 
ing costs might be handled differently under process and job-order costing; 
setup, overtime premium, and scrap. 

Fixed and wuiobU unit costs. NV'hat advantage is there in segregating unit 
product cosU under process costing according to the fixed and variable cost 
elements? 

Flow of costs fn process cosf sysfem; management cost report 
1. Trace the flow of actual costs, using amounts, through the sequential 
process cost accounts of the Kreps Company, assuming the daU below. 
Materials A and B are added in Process 1, material C Is added in Process 
2. end material D is added in Process 3- The output of Process 3 is called 
Delma. Assume that there are no in-process inventories. 

Data for tunei 


Materials used: 


A 

... 1 2.300 

B 

4.400 

C 

. .. 3,600 

n 

3.200 

Direct-labor coat incurred: 


Process 1 

. . 116.000 

Process 2 

12,000 

Process 3 

24,000 

Factory overhead incurred: 


Direct 

* 

Process 1 

$ 3,200 

Process 2 

4.000 

Process 3 

8,000 

Irtdirect (allocated) 


Process 1 

. . . $12,000 

Process 2 

.... 12.000 

Process 3 

.... 32,000 
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,. g^riUs--. »» ““■ "* ““ "“ "’' 

o 70 Equtalien/ urUte: «»ig«n>e^ of amo«n» for e»* 

bagin^g of processing for e«i finished-goods unit. 

FimatuDg 

Jad. I loveotory (Fifo). 

unita. H finished: 

Mst«riaU V 

Labor and faclor y overhead . 

16.000 

CoeU thi» period: . a i»AA 

MeUriala. 9.000 MiiiU > 

Labor end factory overhead 136,400 a. , u 

^ j fiAi.kA/t iKii month? What is the unit cost 
2. What is the unit cost of goods firushed Uus mon 

of finishing this month? 

s-n 


Rniahedt . . 

(j> ?uiiiU • 


Jan. 31 inventory (Rfd), 

600 unite. H finished... (3) 3 ? 



Dipt 1 

Dtpt.t 

In procesi, beginning of month: 

MaierUU from prior department. .. 

New miteriila added 

-0- 

$4,000 

1.200 

$600 

200 

100 


$5,200 

$900 

Cuirent month’e costa: 

From prior department 

New fiiaterials added 

916,000 

4.120 

P 

$6,000 

3.000 

TAtal 

$20,120 


Production data (uniu): 

Id process, beginning of month 

Prom prior department 

materials added 

200 

-0- 

3,600 

600 

3.700 

1,100 

Total 

4.000 

5.600 

Completed and transferred 

In nracesa ^nd of month 

3.700 

300 

4.600 

600 

Total 

4,000 

$.600 





AU materiak are added at the beginning of processing in each department 
Units ID process at the beginning of the period arc one-half converted in both 
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departments. Units in process at the end of the month are one-third converted 
in both departments- The wei^ted-average costing method is used. 

Required: Prepare a cost report. 

8-72 corting— Fife, hat unUa. The Singleton Company's cost and produc- 

tion data for a month are presented below: 



Dept, i 

Dept. % 

^pi-i 

Coat data: 

In proccw. beginning of the month ... 

From prior department 

New materials added 

% 6,000 
-0- 
72,000 
36,300 


1 S.OQ0 

-0- 

. 20,000 

Total 

$114,300 



Production data: 

In proceu, beginning of month 

From prior department . 

New units added 

10,000 

-0- 

120,000 

4,000 

120,000 

40,000 

7,000 

160,000 

-0- 

Total 

130,000 

164.000 

167,000 

Completed and transferred 

In process, end of month 

Lost units 


■MjUjl 

150,000 

10,000 

7,000 

Total 


164.000 

167,000 






All materials are added at the start of processing. Units in process in each 
department at the beginning of the month are 40 percent complete as to cod* 
version costs and at the end of the month 50 percent complete. The company 
uses Fifo for costing inventories. 


Required: Prepare a cost report. 


8-13 


Procesa coata: equivalent units of production. From the mfonnaticm submitted 
hereafter relative to a canceled production contract of Tad Co., Inc., prepare 
a statement of undelivered inventories at cost plus an allowance for general 
and administrative expenses applicable to the contract as at March 31, 1962, 
date of cancellation. 

On Xovember IS, 1961, Tad Co.. Inc., contracted with a consumer to 
deliver 10,000 units of Met! to the latter as and when finished. By mutual 
consent this contract was canceled as of March 31, 1962, and the contracting 
parties have agreed to use a statement of undelivered inventories at cost plus 
an allowance for general and administrative expenses as at March 31, 1962, 
as a basis for negotiating settlement. There is also an understanding between 
Tad Co., Inc., and the supplier of raw materials used in Meti that any raw 
materials in excess of that applicable to the entire contract may be returned 
to the supplier, who will accept at cost on the basis of most recent purchases. 

Meti is processed successively through Departments 20 and 30 and is the 
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2^3 


0. .h.. -.P— ->P' <” ““ 

mtnt 20 fof Meti. . , identified as 0 and ? which 

.„”Sir.X'Trpr;=S :CS™.. "■» ° 

one unit of P enter into one unit ol Meti. 

Production data: 18 1961. date of contract. 

.0 0«-— und« .he 

3, «. 1. 

a. Raw materials: 

O, 2,000 units at W 

P, 1,000 units at $1-60 

b. Work in process: 

Dept, 20. 800 u«« «.*«...«! •«> b. 40* complete; cumulative cost, 

r).”‘5 800 units estimate! to be 30* complete; cumulative cost. 
$19,700 

16,000 units of 0 at 13.50 per unit 
5,100 units of P st $6 p«f 

Raw materials were issued on a Brst-io, fi«t^u. ^sis^s required. 

5. Other costs and charges from January I to March 31. 1962. are. 


Direct labor , ' ' 

Direct departmental manufacturing overhead. 


D«pt. 20 

Dept 30 

1 

$40,000 

848,000 

50,000 

60.200 

S,600 

6.720 


6. Contract inventories at March 31, 1962: 


Dept. 20, 500 units, 402 complete 
Dept. 30, 800 units, 702 complete 

7. Work-ln.proccss inventories as at March 31. 1962, are to be stated on 
the basis of current costs incurred from January 1 to March 31, 1^2, 
without averaging therein beginning inventories as at January 1, iyo4- 

8. 5,700 units of Met! were delivered to the consumer under the contract 

from January 1 to Mardi 31, 1962. *, u loco 

9. General manufacturing overhead from January 1 to March 31, lyw, 
totaling 856,000, is prorated to departments in proportion to direct-labor 
cost The total direct-labor cost for all departments, including Departments 
20 and 30. is 8400.000. 

10. Past experience diows diat general and administrative expenses may be 
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applied at the rate of 15 percent of cost of sales. This percentage li 
deemed fair as an allowance on iKe cost of inventories. 

11. An ewmination of the production data furnished discloses the following: 
a. Direct labor. Department 20, includes $3,000 of labor expended in 
making tools. Materials going into such tools, amounting to $6,000, ue 
included in direct manufacturing overhead. Direct manufacturing and 
general manufacturing overheads are applicable in proportion to direct 
labor. Forty percent of the tools manufactured have completely used; 
the remaining tools have depreciated 60 percent but can be used on other 
lines of manufacture. 

b Direct labor. Department 20. other than that applied to tools, is over* 
staled $1,200 as a result of clerical errors in labor pricing totaling $200 
and of an incorrect classification ol an indirect-labor item of $1,000. 

c, Direct manufacturing overhead, D^rtmenl 30, includes a loss of 
$800 on the sale of a machine used in that department. The company 
failed to accrue depreciation of $200 from March 1 to March 22, the 
date of sale. 

d. The records do not refiect a vendor's cancellation claim of $300 (400 
units of P at 75 cents) arising out of the contract cancellation. This claim 
Is investigated and foimd to be proper 

(AICPA) 

Si lA FfOC 4 S 9 coftf; unit production costs; inietdcponmsntol tronsfers. The Superior 
Hammer Company produces an expensive line of hammers. It operates its own 
handle department and a fourfcdry department to produce the hammer heads. 
Assembly and finishing constitute a separate department. 

In the foundry department, e<jua) parts, by weight, of pig iron and coke, 
together with special alloy materiab. are introduced into a furnace where the 
materials are reduced to molten metal which is poured into molds. The day’s 
work in the foundry is as follows: 

1. Remove and clean the heads cast on the previous day. 

2. Set (he molds for the current days melt. 

3. Load and '’bum” the melt for the day. 

4. Pour the metal into the molds. 

One-fourth the labor cost is estimated to be applicable to step 1. 

In the assembly and finishing department, the hammer heads are finished 
and the handles inserted. Handles are frequently spoiled in the process. 
Finished hammers are transferred to the stock room immediately. 

Oft October 1, 1962, there was no inventory of any kind in the foundry 
department. Durirsg October. 20,000 heads wore completed and transf^ 
to the assembly and finishing department- At Ae end of the month 1.500 good, 
cleaned heads were on hand in the foundry, and 1.000 heads had been poured 
on the last day. A toUl of 22 tons of pig iron. coke, and alloy materials costing 
$1,248 were placed in production. Direct-labor costs for the month amounted 
to $4,380. Indirect costs were applied at 30 percent of direct-labor A 
hammer head weighs 1 pound- An average of 10 percent of the heads poured 
arc not perfect and are remelted. ^ 

On October 1 there were 400 hammer heads in the assembly and finishing 
department on which no work had been done. Their cost was $128-24, There 
were no handles on hand. During October 20,000 handles costing $9,876 were 
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Baished hammers. Ubor cost amo«"ted to *1.834 and m 

Becjotrsd: Prepare depa^t»l cost and to^Werfe^rtmental 

ortvVi''f:rtr:Zh or 

to five decimal places- 

(AICPA) 

o 75 Proctu costs; e^uivoUnt tmits; determination of Wals^ 

element.; assi^nlent of costs to S « 

Company maaufacture. a single product, a 

Klebo. The company maintains a process-cost ^ of *'^ 8 O' j 

The mannfac^ng operation is as follows: ™^^,|^,’rThe 

to form a part which is 'ITassembW with two 

ZLV'^n y‘S fiSi ^nown as a Klebo. Spray priming 

and enameling form the final operation. , . i w^omred for the 
Time and motion studies indicate that of the »t^^. 'Hhi Uborc^st 

=:,tyrt r .. 

■’"ASowing data are presents! » you as of October 31. the end of the 
first month of operation: 

Materiel K purchased. 100,000 lb «5,M0 


16.000 

IS.OOO 

1,072 

4$,41S 

2A90S 


Part X purchased. 80.000 umU 

Part Y purchased. 150.000 uniU 

Primer and enamel used 

Direct labor, cost 

Manufacturing expenses 

(/nil guflrifi7y 

Units finished and sent to finished-goods warehouse 67,000 

Units assembled but not painted 5'??? 

Units ready for the second assembly 

Inventories at the end of the month: 

Finished units 

Material K, lb 

Part X (units of Part X) 

Part Y (units of Part Y) 

Rlebos in process, units (3,000 -I- 5,000) 

Ac 9 uired: 

1. A schedule of equivalent labor productiai 

2. Total and unit costs incurred in production for: 

a. Each Idnd of material 

b. Labor cost 


3.000 

7,SOO 

3.800 

$.000 

6.000 
6,000 
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c. Mftnu{acturing ^p«n5e 

d. Total cost of production 

3. Detailed materials, labor, and manufacturing costs assigned to the units 
left in process 

{AICPA) 


8-16 


Royalty pa^tnii cn /eose. The Deep Hole Mining Co. started mining in the 
current year on certain land leased from T. Realty Company, 

The royalty provUions in the lease are as follows: 

1. Minimum annual royalty. $6,000. with minimum of $1,500 payable 
quarterly. Unearned minimum royalties may be recovered in any subse* 
quent period from earned royalties in excess of minimum royalties. Mini* 
mum royalties of $18,000 H*ere paid for the 3 years prior to the current 
year. 

2. Earned royalty. 10 cents per ton shipped from the mine, plus a per ton 
amount equal to 2 percent of the amount by which the market value of the 
ore at the mine exceeds $4 per ton. 

Operations in the cunent year were as foUows; 




Per ton 

Periods 

Tom 

shipped 

Market 
rolue at 
destination 

Freight from 
mine to 
destination 

lit quarter | 

None 

-0- 

-0- 

2d quarter 

100.000 

$10 30 

13 10 

Sd quarter 

200.000 

10 00 

3 20 

4th quarter 


-0* 

-Ck 


Required: Compute the amount of royalt) to be paid to T. Realty Company 
for the current year and the amount of unearned minimum royalty at the end 
of the year. 

(AICPA) 


8~17 management cost statements. The Reese Extract Company 

produces flavoring extracts and spices for food products. The company has 
operated successfully for many years and carries an extensive line, with 
vanilla extract as its ma|or product. 

Vanilla extract is prc^uced in two processes, percolating and mixing. In the 
percolating process, chopping of vanilb beans, percolating, and drying opera- 
tions are carried out, while the mixing process has only die mixing operation. 
Inventories are carried in percolating tanks and in storage tanks both before 
and after the mixing process. 

In the chopping operations, a sufficient number of beans are chopped for 
one batch of extract and placed in the percolator. Ten percolators are used, so 
that the production of the extract is continuous. The extract is pip«d from the 
percolator to storage tanks, while the residue ts carried to a dryer. The 
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.Icoh^l in Ae -d- in^e dx,^S 

storage, ne dried residue is 

El^en hundred ^ ^ ^ke the mixture toUl 

where 405 geDons of ^coho) and ^ hundred gallons 

1,000 gellons are ad ed t^f^th L remainder going 

of extract. 45 percent alcohol, b produced mea rhirtv-five gallons of 

to the dryer oV being lo« » ^ Jh ^ 

alcohol is ordinarily recover fr^^d^Jo^^e. A 

The t^b dW gallons U drasvn at a 

await further processing. From these storage »««• f suffar-and-water 
time and piped in.o a mixing tank, where .t js m«.d ' f ,o 

solution, wC mixing is complete, the alcohol content has been reducet. 

".“1^ ‘.c- » p" 

each process- 

Burden incurred for the period was as follows: 

Percolating proce«- 

Mixing proceas .. • H.ZdO 

Alcohol costs SO cents a gallon from the supplier, ^t a Federal tax o 
S20.50 is levied on each gallon purchased. A rebate of $19 a pllon of alcoho 
Is allowed for bD alcohol used in the production of extract. Usage is deter- 
mined by applying the percentage strength to the quantity of P'P*^ 

to the packing operations. Amounts of recoverable tax are excluded from 
these invented and from manufacturing cost and are recorded in a separate 

**^e first-ui, Brst-out method is followed for inventories in the percolating 
process, but the weighted-average method is used for all other inventories, 
including those in stortgc tanks. 

Periodic inventories have been taken, the results of which are as follows: 


Jan. 1: 

In process, percolators, M finished . 4 batches 

Storage tanks, 45 % strength 8,200 gal 

Mixing process None 

Storage tanks. 36% strength 2,000 gal 

Dec. 31: 

In ivoceaa. percolators, H finished — 8 batches 

Storage tanks. 45% strength 4,000 gal 

Mixing process None 

Storage 36% strength 2,500 gal 
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During the yeer nf operations. 130 batches were started in the peccolators; 
100,000 gaJlons of 45 percent-strength extract was piped into the mixing 
process, and 250.000 pounds of sugar was added to the solution. Average cost 
of vaniiu beans was 50 cents a pmmd. while sugar cost 5 cents u pound. 

You are to prepare'. 

1. Manufacturing statement showing costs, units, and prices by processes 
S. Computations showing the rebate to be claimed from the Federal govern- 
ment for the period and the amount of deferrable tax applicable to the 
inventories which have not gone to the padcaging department 

(AICPA) 

ft 7ft Process corts; spoiiage; eifuivatent unrl^; costing of work-in-process inverUorUi 
^ ^ and transfers hettceen processes. The King Process Company manufactures one 
product, proc^essing it through two processes. Nos. I and 2. 

For each unit of Process 1 output, two units of raw material X are put In at 
the start of processing. For each unit of Process 2 output, three cans of raw 
material Y arc put in at the end of processing. Two pounds of Process 1 output 
is placed In at the start of Process 2 for each unit of finished goods started. 

Spoilage generally occurs in Process 2 when processing is approximately 
•50 percent complete. 

In-process accounts are inaintainetl for raw' materials, conversion costs, and 
prior department costs. 

The company uses the FKo bash for inventory valuation for Process 1 and 
finished goods and (he average cos* for i..ventor>' valuation for Process 2. 

Data for March: 

1. Units transferred: 

From Process 1 to Process 2. 2,200 lb 

From Process 2 to Finished Goods, 900 gal 

From Finished Goods to Oort of Goods Sold. 600 gal 

2. Units spoiled in Process 2, 100 gal 

3. Raw-materials unit costs: X, $1.51 per unit; Y, $2 per can 

4. Conversion costs: Process 1. $3,344; Process 2, $4,010 

5. Spoilage recovery: $100 (treated as cost reduction) 

6. Inventory data: 



Process 1 

Process 2 

Ptnisktd goods 


InUiai 

Pinat 

Iniiial 

Final 

initial 

Pinal 

Units . 

Fraction complete: 

200 

300 

200 

300 

H 

700 

■ 

Onversion coats . . . 
Valuation 



M 

$13,300 

■ 


Materials 

1360 


-0- 


! 


Conversion costs . . 

$108 


$390 




Prior department costs. 



$2,200 



■ 
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Goods to Cost of Goods SoW- (AICPA) 

inoentoHes and ioodi co<npf«»w. aBC Manulactunng 

c— ' ^ S “S 

her V are « follows: 

. $504,900 

KinidjeU-guodsinvenloT). II9,0W umls S30.4S0 

Wotk-in-proets* inventory. W.OOO uniU. 50% completed 

The compnny follows the pmCice of 

lower of oosTor m.rk« on • Zt overhead 

ere added to the bsLl on ditect-bbor dollars. 

ii applied to the product at the rate of 75 pert^ ratA& Inventory and the 
You aUo learn that the market value ol the Fmiabed Co^ln^ory ^n^ 

Work tn Process lr>ventory is greater than the aroou CnWW^ goods the 

exceptlor) of the defective units in the ending inventory of finished goods. 

market value of which amounts to $1 per unit. mformallon; 


Beginning inventory. Jan. 1. 80% com- 
pleted 

Additional units started during year 

Materials costs incurred 

Labor costs incurred 

UniU completed during year: 

Good units ' 

Defective units 

Finished-goods inventory at Dec. 31. in« 
dudes 10,000 defective units. . .. 



4mo<infir 


t nits 

4fe/criefjr 

t^bor 

100.000 

$100,000 

$uo.ooo 

soo.ooo 

350.000 

997.500 

.>00.(100 



10.000 




You aJso learn tnat me oerecuw ujih* — 

units are found to be defective at the point of final inspection. 


Required: 

1. Exhibits indicating: 

a. Effective or equivalent production 

b. Unit costs of production of materials, labor, and overhead 

c. Pricing of inventories of finished goods, defective units, and work in 
process 

2. The necessary journal entry or entries, if any. to state correctly inventory 
valuation of finishea goods and woik in process (ignore income tax 
considerations) 
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C 20 Process costs: equionient produetion. lost units. The BilHmar Company manu- 
factures gewgavw in three steps or departments. The finishing department is 
the third and tost step before the product is transferred to finished goods 
inventory. 

All material needed to c-omplete the gewgaws is added at the beginning oi 
the process in the finishing department, and lost units, if any, occur only at 
this poirjt. The company uses the Fife cost method in its accounting system 
and hw accumulated the following data for July for the finishing department; 


1. Production of gewpwa; 

lA process. July 1 (Jabor and manufttClurinff expense 

three*fourtha complete) 10,000 units 

Transferred from preceding departments during July 40.000 units 

Finished end transferred to finished goods inventory during July 35,000 unit* 
In process. July 31 fUbor and msnufaeturing expense one-half 
complete). .. 10,000 units 


2. Cost of work In process inventory. July I: 

Cost from preceding depur I menu. 

CosU added in finishing department prior to July 1 : 

Materials . 

Labor. ... 

Manufacturing expense 

Cost of work in proc«» inventory. July I .... 

3. Gewgaws transferred to the linishing department during July 

had coata of lUO.OOO assigned from prying departmenU. 

4. During July, the finishing department incurred the following 

production coats: 

Matft'ial 

tabor .... 

Manufacturing expense. . . 

Total 


Required: 

1. The cost of the gewgaws lost in production during July 

2. The cost of the gewgaws tramferred to finished goods inventory in July 

3. The cost of the work in pmeew Inventory at July 31 

(AICPA) 

Process costs: cost of tost units. The Incredible Gadget Corp. manufactures n 
single product. Its operations are a continuing process carried on in two de- 
pjftments— the machining department and the assembly and finishing de- 
partment. hSateruiLs are added to the product in each department without 
Increasing the number of units produced. 

In the month of May. 1963. the records showed that 75.000 imits were 
put in production in the machining department. Of these units. 60.000 were 
completed and transferred to assembly and finishing, and 15.000 were left in 
process with all materials applied but with only one-third of the required 
labor and overhead. 


% 38,lK)(l 

2I.S0U 

39.000 

42.000 
8140, $00 


I 70.000 
162.500 
190.000 
1362,500 
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In (he nssenibly Tmlh'^^Nii.e thowwd 

tnu^sfe^ «o the been destroyed in pro- 

process. , . ot the first of the month. 

There was no work in process in e'ther ,mUed at addUional over- 

The coet of unilt loot ta production thould be treated at aaa 

Head in the during the month: 



Motetiat$ 

Labor 

(herhead 


$120,000 

4U6S0 

% 87.100 
101.700 

$30,000 

56.810* 

Aeeenbly and fisushing department 



• Does not include tne • 

j e « chnwine the unit cost for the month. 

1. Perparo in fonn » ***‘**T'^^^ ^he work in process inventory 

2. Prepare a schedule showing the detaus or i' 

in each department. (AiCPA) 



9 . 


In previous chaplen. the calculation of product costs assumed that 
materials and direct labor could be identiBed directly with finished prod- 
ucts and that factory-overhead costs could be assigned to products on a 
basis believed to be representative of the manner in which overhead 
costs actually flowed into producU. This chapter will deal with situa- 
tions in which two or more products are manufactured jointly out of a 
single batch of cost inputs which cannot be readily identified with, or 
traced to. individual products. In such cases, some method must be 
employed to allocate total costs among the joint products. Otherwise, 
unit product costs canrwt be developed or period income measured. 

Distinction between joint products and by-products 
When two or more products emerge from a single raw materia) or proc- 
ess or from several raw materials and processes, the output is referred 
to as either joint products (sometimes also called co-products) or major 
product and by-produef. The determination of whether two products 
resulting from the same cost inputs are to be classified as joint products 
or one as major product and the other as by-product depends primarily 
upon management objectives and policies. Definitive criteria for dis- 
tinguishing between these two classes of products do not exist. 

Generally, the differentiation between a joint product and a by-product 
tends to be based on the relative sales of the product. Using this 
criterion, if revenues from each of two products are somewhat equal in 
amount or at least significant in relation to total revenue, they are treated 
as joint products- If on the other hand, revenues from one product are 
relatively minor in importance, the product would be classified as a by- 
product. In terms of the relative sales criterion, it is entirely possible for 
a by-product at one point in time to become a joint product at another 
point in time, and vice versa. 

Other criteria used in making the distinction between joint products 
and by-products include expressed business objectives, profit pattern 
desired, the need for further processing prior to sale, and certainty of 
markets. A relatively important product, for example, with an uncertain 
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market might be classified as ^ not"l^dtS: 

The distinction between joint products W ^ P gf cost accounting 
since it determines whether the it has an 

or the bi^prodoct method of cost accounting « used and 

important effect on inWHiie. 

The nature of manufacturing “'‘-'V 

Manufacturing activities generally may be cUssifi^ Con- 
or fabricating%ctivities or (2) « analytic-type .®“''f^/Xr 

stniction, furniture manufacturing, equij^ent manufacWr g, 

types of activities in which raw materials and “7 “ 

^bled together to synthesize, or build up. the end product are 

Tn'hfatiSS raw m.terUls are analyzed, or 

hroken-doicn.^nto^eral major products. In meat Fcjing^ the ca^s 
of an animal (raw material) produces different cuts f 
fertilizer, etc. Petroleum refining converts crude oil in o a 
finished products including gasoline, lubricating oil. fuel oil, ^ 
kerosene.^nd naphtha. In a lumber mill, a given shipment of timber 

may yield different grades of lumber. 

•fhe more complex joint cost situations are found in 
facturing. However, aspects of joint costs occur ev« in assembly indus- 
tries. Many f.ctory-overhead items have an “ 

processes and products: i.e.. two or more products may be served join ^ 
by a single facility or other overhead cost. TTie similanty between in 
direct factory-werhead cosU and joint-product costs is shown in Fig. 8-1- 
However, an important difference should be noted; the basis selected 
for allocating oi’erhead costs is presumed to reflect the manner in which 
overhead actually flows into processes or products. In other words, t^ 
presumption exists that overhead costs are traceable to. w can be 
identified with, specific processes or products. In a joint-product situa- 


IfKli,..’ locory o..*w<l (;neir.«i -irh r.H>K> 'o Ce«> ««™»" '» i®!"' P’®*'®'*- 


predueT» or dpp^rtfMoH): 



Fig. 9*1 Indirect factory overhead (indirect svitfj respect to products or departments); 
costs common to |Oint products. 
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tion this presumption generally is unwarranted, and the basis for allocai- 
ing total costs to products becomes largely arbitiaiy. 


Accounting for ioint products 

The objective of joint-product cost accounting is to assign a portion of 
the total joint costs to each joint product, so that unit product costs may 
be calculated and income statement and balance sheet prepared. This 
is illustrated in Fig. 9-2. The problem essenlully is one of cost allocation, 
In practice a variety of methods are employed, among which the follow- 
ing are perhaps most common: 

Relative soles volve oi p»odv<tio«. According to this method, the num- 
b«r of units of each product manufactured is multiplied by the product's 
selling price, to obtain the sales value of production. The portion of total 
joint costs allocated to each product is equal to the ratio of the sales 
value of each product's outptit to the sales value of all production, Ea- 
hibit 9-1 shows how this method is used by a tobacco company. The 
total purchases of ungraded tobacco leaves by this company amounted 
to 20 million pounds at a cost of $6.8 million. \Vhen sorted this produced 
three grades of tobacco with market values as indicated. The market 
value of the sorted production is used to assign the total cost of the 
unsorted tobacco to the three grades produced, resulting in unit costs 
shown in the final column of Exhibit 9-1. 



Dato for ineomo moosurocBonr or$d boleneo >koar 


Fig. 9-2 Joint-product cost flow. 
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£f 9*1 

BOBERTSOM TOBACCO COMPANY 

^ m Inin 


4 

T^hacdhltaJ 

grades 

Scried 
guantiiies 
produced 
(in Mof^) 

VnU 

sales 

priee 

/O) 

\farkei 
ealue of 
soried 
produdiOA 
(in Mof 
dolhrt) 

Percent 
^ total 

Allocaled 

total eat 
(in M of 
dollars) 

Vnii eotl 
(ptr M 16) 

\ 

2 

3 

Total 

14.000 

4.000 

2.000 

1 ss 

.30 

.22 

37,700 

1.200 

440 

82.4 

12 9 
4.7 

$5,603,2 
877.2 
319 6 

$400.2 

219.3 

159.8 

20.000 

39.340 

100.0 

36.800.0 


The use of this method for .lloc.ting j^ot cosU 
tionship exists between price and cost. does "<« ™P'y 
costs are the basis for setting prices. On the contrary, pnc J 
products tend to be based on interindustry competition, supplies o 
hand, world market condirions, and other consideration. ^ 

Under this method, products or product 
they will bear.- This produces an equalit)' of product profit margins, i.e., 
gr«s return on sales^or example in Exhibit 9-^ ‘he cost n« of 
fach product is 67 percent of its net contribution at the ^ 

Despite this limitation, the method is commonly used and under mo« 
circumstances is justifiable. Since joint costs ^e iden .Bed wi* 

joint products in any real sense, some cost flow must be 
absence of other infonnation it is not unreasonable to assume that high 
price products are also hi^-cost items, and vice versa. 


£ihibll 9^2 


Relative Sales Value Method for AUocatm* Janl CosU 
(Additional Procesain^ after Split-off Point) 


Product 

Selling 

priee 

Proceu- 
ing costs 
per uni( 
after 
splil'Cff 

Net ecniri- 
huticn 
per unit 
at iplU-cff 
point 

Units 

pro- 

duced 

Toiel 
eonfri* 
6ufion oi 
splU-off 
point 

Product 

contri- 

bution, 

% 

Alloca- 
tion ^ 
Joint 
costs 

Product 
unit cost 

A 

B 

Toul.... 

34.00 

2.S0 

31.00 

$3.00 

2.50 

10.000 

6a000 

130,000 

15,000 

66 7 

33 S 


■ 

16,000 

$45,000 

100.0 

130,000 
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A variation of the relative market value of production method (as- 
sumed in Exhibit 9-2) is used wheit one or more products requires addi- 
eional processing, after emerging from the joint cost sp!il-off point. These 
separately identifiable processing costs are subtracted from the selling 
prices. The resultant net product contribution at the split-off point is 
then applied to production to pro\'idc the basis for allocating joint costs. 
In Exhibit 9-2. the total joint cost at the split-off point amo\ints to 
§30,000. Product B is sold without additional processing at $2,50 per 
unit Howe\'er, the 10,000 units of product A Te<jiure further processing, 
amounting to $10,000, before being sold at $4.00 per unit. 

Physieol meosvrements of output. Under this method, joint costs are 
allocated to joint products on the basis of physical units of outpvit, i.e., 
pounds, tons, gallons, etc. This method generally cannot be employed 
when output consists of different types of units, e.g., liquids and solids, 
unless thev can be e<juatcd. The use of output units for allocating joint 
costs is rarelv justified. Generally it is illogical to assume that physical 
units have equal value. A pound of sirloin steak has greater value than a 
pound of chuck steak. A gallon of lubricating oil is worth substantially 
more than a gallon of gasoline. If a parcel of land is purchased and then 
subdivided into lots, with varying sales values because of terrain or loca- 
tion differences, it is reasonable to assume that the acqtiisition price of 
the land took into consideration these dhergent values. An illustration 
of the use of thU method as applied in the manufacture of coke appears 
in Exhibit 9-3. The cost per ton of coal ($8) is allocated to products on 
the basis of pounds produced. 

Average unit cost method. According to this method, no effort is made 
to calculate separate costs for each of the joint products. Instead, an 
average cost is calculated for all products which is used for inventory- 
costing purposes. In effect, the underlying premise is that since joint costs 
cannot really be identified with specific products, average unit costs are 
as satisfactory as any other basis for income measurement, providing 


Eshifia 9-J 

W^XIAMSO^ COKE MANUFACTURING COMPANY 


Physical Doit Basis for Allocating Joint Costs 


ProduH 

• 

Protfur/ 
weighi. 15 

Perctnt 9^ 
fotol 

A UocaM 
prodwi roit 

Coke 

1.300 

68 4 

IS 4? 

Coal tar 

ISO 

7.9 

.63 

Gas . . 

350 

18.4 

1.47 

Other products . 

lOO 

5 3 

.43 

Waste. 

100 

-0“ 

-0> 

Total 

2.000 

100.0 

18.00 
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Exhibit 9^4 

HARRISON OIL COMPANY, JNC- 
StBndard-yidd Melhod for Allocating Jom* 



Sian4af4 

yUld, 

too gal 

it) 

Gasolioe 

$2.0 

Lubricating oil 

$ 0 

Fuel oil 

SO 0 

Benzine, kerosene 

$ 0 

Gas oil 

$ 0 

Loss 

2.0 

ToUl 

100 0 


MarM 
rctae. 
per g^t 


fiealito* Total 

realitable 
rmnuet^ rerenufi. 

(!) X (2) % 


Altocaled 
coil, pe^ 
100 gol 


(2) 

(J) 

(4) 1 

(5) 

1 14 

|4 46 

53 8 

$$ SSB 

18 

90 

10.6 

734 

.04 

2.00 

24 0 

1.682 

10 

80 

9 5 

6S3 

OS 

IS 

1 $ 

12$ 

- 0 - 

- 0 - 

-0- 

-0- 


|8 33 

" 100 0 

$6 80 


Co$l 
per gal 

(5) + ii) 


IIU 

UT 

.03$ 

.061 

041 

- 0 - 


they are used consistently. An example of the use of this method in a 
lumber mill i$ shown below: 

Total board feet of production. .,-0 Mo'oOO 

Total joint costs. lUO.OOO.MO 

Coel per thousand board feet p 

Stondord-vield method. In this method, raw^terial 
are allocated to joint products on the basis of standard yields^ ^h.b.t 
9-4 shows how the method is used in an oil refinery in which cost of 
crtide oil and processing amounts to S6.80 per 100 gallons. 

Illustrotion of the effect of ioint-prodoct cost methods 
on Income delermlnofion 

The Deeth Company processes raw material A, in an 

the separation process, into two basic products, X and 

then further prised or sold. In Exhibit 9-5 the Following facts about 

the operations of the Deeth Company are assumed: 

J. Within the separation process, the joint-product cost accounting 

method is used. , , 

2. Material A is added at the beginning stage of processing, and tne 
separation of the two products X and Y occurs ^'irtually at the end of 
processing. 

3. Conversion costs attach to production uniformly throughout proc- 
essing. 

4. The inventory of work in process is constant; i.e., the ending m- 
N'entory level is the same as the beginning inventory level The Lifo 
method of costing inventory is used. 
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Exhibit 9*5 


THE DEETH COMPANY 
SeparalioQ Process 


Bepnninf inveniocy— 2,0(M) lb, 


o&e*fourih finiebed: 

Materia) cost 2.400 

Conversion coal 400 

Materia) A added: 30,000 lb 

@ 1.20 

Conversion coals 2A,000 

Coals to account for 42.800 


Product X completed: 10,000 lb 
Product Y completed: 20,000 lb 
Endinf invenl^: 2,000 lb, 
one*fourth fjnisbed 
Material coat 2,400 

ConverrioQ coat 400 

Costa accounted for 


In Exhibit 9-5 production data for the month of June are as follows: 


Wofk.in-proceaa inventory: 

Begioniof^2.000 lb. one-fourth fini^ed: 

Material coat 

Convcraioft coal 


$2,400 

$400 


Eliding— 2,000 lb. one-fourth Goiahed: 

Material coat $2,400 

Convaraion coat 

Material A put into the separation process during the 

month: 30,000 lb @ $1.20 «4,000 

Conversion coat* incurred during the month of June in 

the aeparatioo $24,000 

Basic product X completed (aalea price: $4 per lb). . 10,000 lb 
Basic product Y compleud faalea price: $2 per lb) — 20,000 lb 


No waste, shrinkage, expanskm, or scrap is assumed, Under Lifo, in this 
case, the beginning and ending inventories are costed at the same 
amounts. 

Exhibit 9-S presents this information as it appears in the Separation 
Process account, 

Since the opening and closing work-in-process inventory remains un- 
changed, the problem is to assign ctirrent material and conversion costs 
totaling $80,000 (Exhibit 9-5) to the two products. X and Y. using the 
joint-product method. Three methods of allocation will be considered. 


Method 1; Relative weight of output 

Method 2; Relative safe* ualue of output 

Method 3: Relative selling price per unit of products 

Product costs obtained under each of these methods are shown below: 


Method 2: 

Product X : 10.000 + 30.000 X $60,000 - $20,000, or $2 per lb 
Product Y; 20,000 + 30,000 X $60,000 = $40,000, or $2 per lb 



JOINT- AND lY-PlO&WCT COSTS 


259 


Method Si 

Product Xi 
Product Y 1 


$40^000 -*• $80,000 X $60,000 
|4o[o00 $80,000 X $60,000 


$30,000. or $3 per lb 
$30,000, or $1.50 per lb 


Method 3t 


Product X: 
Product Y : 


$4 -i- $6 X $60,000 = $40,000, or $4 per unit 
$2 -s- $6 X $60,000 - $20,000. or $1 per unit 

The effect on the income of the Deeth Company 
0.6, It is apparent that the selection of a r„n^rted P^duct 

Joint costs to products can have a s»gnifican imp costed at 

income or profit contribution. Inasmuch as j ‘„ted 

different c^ts, dependent on which fvjSV. 

company income also is affected. In ’• 

sired that whichever method is «Iopted. it should ^ 

This of course permits comparison of a company s P 

that of prior periods. However, the use of diverse 

one factor that tends to make income comparisons for different com 

panics, even in the same industry, difficult, 


£slii8lc 9-6 

THE DEETH COMPANY 



Method 1 

^ Method 2 


X 

Y 

X 

Y 

Revenue 

$40,000 

$40,000 

$40,000 

$40,000 

Production coat < 

20.000 

40.000 

30.000 

30,000 

Profit contributioo . . 

120,000 

-0- 

$10,000 

$10,000 


Method 3 


140,000 

40.000 




140,000 

20.000 


$ 20,000 


Joint costs and management decisions 

Thus far in the joint cost discussion, the costing techniques have been 
geared to product costing and income measuremect. It is apparent that 
the allocation of costs to joint products is largely arbitrary, While joint 
cost accounting is essential for income measurement, the product costs 
derived have little value to management for decision making. Stated 
more emphatically, the use of joint-product costs in management deci- 
sions often will result in erroneous decisions. 

This can be illustrated by assuming that two products, X and Y, have 
unit costs of $12 each, calculated as shown on page 60. The present 
market price for X is $15 and for Y. $11. 
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Product 

production. 

Allocated 

Unil cost 

units 

Joint costs 

X 

10.000 ' 

1120.000 

$12 

Y 

3.000 

60.000 

U 


If all uni»s podueed were sold, the following income statement mi^t 
be prepare<j: 

Y Combined 

ISS.OOO I20S.OOO 

$0,000 UO.OOO 
($ $.000) I 25,000 


Pndtttt X 

Revenue* $150,000 

Costs 

Income « 30.000 


It would seem that since product Y shows a loss, the company would 
be better off by not selling product Y. This is of ^rse a muage. ^nce 
these are (oinl products, product X cannot be pj^uced w^hout pr^uc 
Y If the 5000 units of product Y were not sold, all of the $180,000 of 
costs would apply to product X. and a combined loss rf $30,000 would 
be sustained i!«tL of a combined profit of $25,000. The difference of 
$55,000 represents product Y’s revenue contribution. 

Ut us now assume that a portion of poduct Ys production, which 
cannot be sold externally, is being shipped to another division within 
the company, and being billed at the unit cost of $12, The manager of 
the receiving division contends that since he can obtain the same prod- 
uct on the market at $11 pr unit, both his division and the compny are 
sustaining a loss of $1 on every unit he procures interna ly. He is only 
partly correct- Since these units cannot be sold externally, there Ij an 
actual gain to the company of $11 per unit, when these items are used 
internally. However, from the standpoint of performance evaluation, it is 
undeniable that the receiving division has been penalized, and an adjust- 
ment in the intracompany transfer price is warranted. 

Let us now suppose that product Y can be converted into product ^ 
by further processing which will amount to $2 a unit. Product 2 can be 
sold for $13-50 per unit. If this were done, product Z would have a ^t 
of $14 { product Y cost of $12 + $2 additional processing) to be mateW 
against a price of $13-50. resulting in a loss of 50 cents per unit 
might seem to suggest that additional processing is not warranted, Thu 
is inconect. Only added revenues and costs are relevant m a d«isiw ot 
this type. Accordingly, product Z should be produced, since the added 
revenues ( $2.50) exc^ the added cost ($2). 

In decision.s such as this, other noncost considerations must be re«g- 
nized. A firm, for example, may wish to sell rather than to process fur- 
ther because of difficulties in obtaining materials or labor to do the tw- 
ther processing or because of a desire not to expand its efforts in this 
direction. Conversely, the firm may decide to process further regardless 
of the cost considerations in order to maintain a stable workiDg torce. 
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insist that product Z should ^ ^ ?“ASinr«n.e of these costs 
ciated with the production of X and Y. Assi^g appropriate 

to the processing of 4 if al- 

for product profitability calcuUlwns after the » 

though even this is doubtful under f« i^Sg the 

ever,* are not appropriate to include in the analysis 6 

decision TO 5€ll or derived 

I, was suggested earlier in this discussion t^t ^ 

for a joint p^uct ordinarily should not be u^ as ^ 

selline prices In a joint cost situaHon. it is only total revenues and wst 
h h^aH ev. J, rather than irKlividual product 
In this «nnection, it often is possible to alter the 
products, e.g.. in oil refining. Where this is the case, major empha«s is 
placed on obtaining the product mix which results m a maximization 
incremental income. 


The by-product coifing method 

The byproduct method of costing products assum« that at leart one 
of the products which constitute the firm’s output is of se«nd«y im- 
portance in terms of relative sales revenue or other criteria W the 
revenue provided by the secondary product is rather minor, the produrt 
is referred to as scrap or salvage. Other tangible items which come into 
existence in the production process but which have no sales value whatso- 

ever are known as waste or spoilage. 

The by-product method of accounting assumes that the seconda^ 
product has a market value. 'Hierefore, in this discussion the method 
applies when the secondary products market value « f^ly import 
but not as important as the sales value of the output of the ma|or ^od- 
uct or products (by-product), and also when the sales value of the 
secondary product is relatively minor (scrap or salvage). The term 
secondary product in this discussion includes both by products and scrap. 
The various methods of dealing with the secondary product have an 
effect upon the total and unit costs of the main products. 

Under the by-product method of accounting, the estimated market or 
sales value of the secondary product is deducted from the toUl produc- 
tion cost incurred in producing all products, main and secondary, This 
residual amount is then allocated to the one or more main products, 
using the joint cost method if point products exist. The secondary prod- 
uct is carried in inventory at its estimated market value. 

Exhibit 9-7 depicts the by-product method of accounting utilized by 
the Rasmus Company for two main products, A and B, and one sec- 
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EsM&ie 

THE RASMUS COMPANY 
Joini'product Coatiof 


Proceu X 


Beiioniog inveoiory 

-0- 

Maio product A: 2.500 units 

10.000 

Proceuiog costs: ra« maUriats, 
direct labor, and factory 


Main product B: 2,000 units 
By-product C (by-product or 

8,000 

overhead ( 10.000 lb 


scrap): 1,000 lb 

300 

material) 

1$.$00 

Ending inventory 

-0- 

Costs to account for 

16.300 

Coats accounted for 

16,300 


ondary product, C, resulting from Process X. The estimated market value 
of pr^uct C produced during the period amounts to $300. For sim* 
piicity. no beginning and ending inventories are assumed. 

The entry to reduce the production costs assignable to the main prod* 
ucts by the amount of tl^ estimated market value of the output of the 
by-product is: 

By-product C (or Scrap) Inventory (at estimated 

raarkel value) $00 

Process X $00 

The remaining costs of $1S,000 ($18,300 — $300) are assigned to prod- 
ucts A and B. On a quantity basis, under the joint-product method, the 
allocation amounts to: 

Product A: 2.500 -t- 4.500 X $16,000, or $10,000 
Product B: 2.000 4- 4.500 X $18,000. or $6,000 

The entry to record the transfer of completed units to finished goods is: 


Product A Inventory Cat cost) 10.000 

Product B Inventory (at coat) 6,000 

Process X U.OOO 


Under the by-product method, the sales value of by-product output 
actually is enter^ in the accounts as the inventory of the by-product 
and as a reduction in production costs assignable to the main products. 
In the joint cost method, on the other hand, the relative sales value of 
the output of products may be used merely as a basis for the allocatioo 
of production costs to joint products. That is. under the joint cost method 
of costing, sales values themselves are not entered in die accounts as 
they are under the by-product method. 

A variant of the by-product method discussed above is the valuation 
of the by-product or scrap at its estimated selling price minus (1) esti- 
mated costs of disposing of the by-product or scrap and/or (2) an esti- 
mated amount of normal profit. 

For example^ assume that it is estimated that dispositioii costs of $45 


18.300 


2\0 

10.033 

8.02; 


18.300 
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n^ket value is $300. Ue net a»ou« of $^ ^ 

rs .. * 

B, the entry to account for Process X costs is. 

By-product C (or Scrap) Inventor) 

Product A Inventory 

Product B Inventory * 18.300 

procesa X ! « . - 

Assuming tha. by-product C output is sold for $300 and that se lmg 
expenses allually amount to $45. no profit .s shown for the sa e of by 
prMuct C. Instead, the net proceeds of $2M^ve used .n effect 
{o reduce the total cost of products A and B to $18,045 and thus to 

increase their profitability. . i 

If, in addition, a normal proBt of 5 percent of gross sellmg 
is to be deducted from the market value of product C. the calculations 

and entrv would be as follotvs ; 

By-product C (or Scrap) Inveniory -10 

Product A Inventory 

Product B Inventory 18300 

Process \ 

Assuming that product C is sold for $300 and that disposition costs 
amount to $45, the profit attributed to product C would he $15, uh.ch 
was the 5 percent normal profit figure used in the ^•aluatlon of by-p«duct 
C inventory. Attributing this nonnal profit to hy-product C in this man 
ner has the effect of reducing the total cost of products A B to 
$18,060, rather than to $18,045 as in the preN'ious case aboN^e. -^us. the 
$15 profit shown for by-product C \vould otherwise h^ve been shown tor 
products A and B, through lower prodtict costs of the main products. 

An alternative to the by-product method of handling secondary prod- 
ucts is that of coTksidering the re>'enuc from secondar)' product sales to 
be miscellaneous or other Income. Under such a procedure, the total 
production costs of $18,300 axe assigned only to products A and B. (On 
a mint cost basis, using relatiN'e units of product, product A would be 
costed at $10,167 and product B at $8,133.) In lliis case, no monetary 
figure is attached to by-product C inventory. If an inventory is taken 
prior to sale, the by-product is inventoried in memorandum form show- 
ing quantities only. Entries to account for this situation would be: 

Product A Invealory 

Product B Inventory 

Process X ’8.300 

At the time of the sale of by-product C, the entries would be; 

Cash or Receivables 300 

Income from Sale of By-product C (or Scrap) 30(1 

Selling Expenses ^3 

Cash or Payables 45 


18.300 
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When this method is used, the method of accounting for by-product C 
in no way affects the product cost of product A or product B. 

There are no established rules governing which method should be 
used in a particular case. The importance of the by-products and the 
desire to show a proBt or not to show a profit from by-product sales are 
factors considered in deciding how to account for by-producU. 


Problems and cases 


9-2 


9-2 


9-3 

9-4 


9-5 


9-6 


9-7 


9-5 

9-9 

9-iO 

9-22 

9-22 


Joint costs end mcna^ement decisions. "We must allocate total costs to joint 
products. How else can management make intelligent decisions?” Comment. 

Joint costs and income meosuremeni. "Begardless of the arbitrary nature of 
joint-cost allocations, this procedure is essential for income measurement. The 
redeeming feature of accounting measurement of iiKt>me i« consistency." 
Comment. 

Joint 'product costing and overhead costing. What similarities exist between 
joint costing and overhead costing? What is the essential difference? 

Joint cost aiiocaiion methods. Usi and briefly describe three methods for 
allocating total factory costs to joint products. 

Joint costs and pricing dsdsions. After allocating total costs to joint products, 
the inventory cost of product X is The company receives an offer for the 
purchase of a large quantity of product X at $7.90. Should it accept the offer? 
^Vhat if the price were $8.50? Would it be helpful in making this type of 
decision if. in allocating joint costs, the final product costs were separated 
into fixed and variable elements? 

Methods of accounting for btf 'products. List and describe tw*o methods of 
accounting for by-products. 

Joint costs and decision making. Controller to president (oil company); 
"Because of the arbitrary nature of our joint cost allocations, costs are of no 
value in decision making.” Comment. If you disagree, specify in what ways 
costs might be useful. 

Eco/urion of a joint fyroduct. Give an example of a product which at first was 
treated as scrap, then as a by-product, and ultimately as a joint product. 

Criteria for distinguishing between by-product and joint product. \VhaX criteria 
are used to distinguish be^veen a by-product and joint product? 

By-product and foinf-producf methods of accounting. \Vhat is the essential 
difference between the by-product and joint-product methods of accounting? 

Cost control in a joint cost situation. Does the fact that unit costs of joint 
products tend to be arbitrary' affect the control <ff costs? 

ProductMne profitabtiity. “Determining the profitability of product lines lends 
to be a nonattainable objective in joint cost situations/’ Comment. 


JOINT- 

9-J3 


9-14 
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*N0 IT-HOOUCT COSTS 




Grade 

Prcdudion, 
ihousands af fi 

Inreniary on hand 
at end of year. 
thotuands of ft 

A 

7.200 

600 

B 

6.000 

500 

c 

4.800 

400 

D 

3.600 

1.600 

E 

1.800 

600 

F 

600 

300 

1 

24’.b00 

4.000 


Siting prie*> 
per thouiand fi 


$3S 

30 

25 

20 

IS 

10 


• ••” *’*"*r*"'/ 

itrucliOTi of its warehouse. 

Required: Calcula« tt>e cost of sale, to .pp«r ^ O-e income statement and 
the cost of the ending inventories for the balance sheet. 

(AlCPA adapted) 

Waste and scrap,- mtcmo/ profit meoaoremenf. The Dixie Company manufa^ 
tnres product P. using rau- nsaterial. There is a 
res.iUing from the processing of this material into 

waste has no salvage value; therefore the cost of the Bnuhed Ft-du^t 
considered to be higher because of the waste. !n addlt.on W the nom^ 
amount of w.-ute which results from processing scrap which is '^°'7 ” 
results from processing. This saap has an establuhed market ^ 

per pound. If costs the DUie Company 7 cents per ^und .n 
W dhpose of the scrap at the usual market prKO. The company follows the 
practice of inventorying this scrap at market value mmus selling and disi»^ 
tion costs. The inventoiy value of scrap is used to reduce the unit production 

'°ProdS^n'*<Uta for the month ol January are as follows; Beginning and 
ending work in process inventories are negligible. There is no abnormal waste 
or spoilage during the month other than the usual amount of Zilch. 

Baw materials R put into production, 8.000 lb cosHng a total of $16,000 
Pounds of product P complied. 4,000 
Pounds of Zilch reclaimed during month. 2,000 

There is no inventory of Zildi at the beginning of January. There were also 
no sales of Zilch during the month. 

Labor and overhead costs for the month amounted to $36,000. 

1. You are to compute: 

a. Total cost of product P completed. 

b. Unit cost of product P completed. 

c. Inventory valuation of Zilch. January 31. 

d. The amount which the 2,000 pounds normal waste increases the unit 
cost of product P. Assume that waste this month is normal. 
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2. The Dixie Company ucilixes a system of intema] pro6t measurement and is 
operationally decentralised. Mr. Young is entirely responsible for th« 
production and sale of product P. The selling price of product P averages 
$105 per pound, and selling expenses are 7 cents per pound. Mr. CarUoo 
is entirely responsible for iIm production and sale of Zilch. Peifomiance of 
these two managers is measured by the profitability results (profit as a 
percent of sales) of each man s activity. 

The controller and the two managers have met to decide the appropriate 
method of accounting for Zilch for purposes of measuring management per 
formance. The alternatives are: 

( 1 ) Inventory Zilch at market value, 

(2) Inventory Zilch at market value minus selling and disposition costs. 

(3) Inventory Zilch at market value minus selling, disposition costs, and a 
normal profit of 10 cents per unit. 

a. Which alternative should be chosen? Which might Mr. Young prefer? 

Mr. Carlson? 

b. Should Mr. Carlson report organizationaUy to Mr. Young? 

9-i5 COSTS,' b^‘produet costs; departmsniat cost statemenis: inventory cost 

delermlncticn. The Town Company is a manufacturer, producing two principil 
products known as XO and MO. Incidental to the production of these products, 
it produces a by*product known as Bypo. The company has three producing 
departments, which it identifies as departments 101, 201, and 301. Baw 
materials A and B are started m process in Department 101. Upon completion 
of processing in that department one- fifth of the material b by-product and b 
transferred directly to stock. One-third of the remaining output of Department 
tOl goes to Department 201, where it is made into XO. and the other two- 
thirds goes to Department 301, where it becomes MO. The processing of XO 
in Department 201 results in a gain in weight of material transferred into the 
department of 50 percent because of the addition of water at the start of the 
processing. There fs no gain or loss of weight in the other processes. 

The company considers the income from Bypo. after allowing d cents per 
pound for estimated selling and delivery costs, to be a reduction of the cost 
of the two principal products. The company assigns D^artment 101 costs to 
the two principel pr^ucts in proportion to their net sales value at point of 
separation, computed by deducting costs to be incurred in subsequent 
processes from the sales value of the products. 

The following information concerns the operations during April: 


Inventoriee 



Mar. 31 

Apr. 30 

1 

Ouanfdy, A | 

Value 

Quonlity, 16 

Dept. 101 

— 1 

None 


None 

Dept. 201 


117.160 

1.000 

Dept. 301 


2,340 

360 

Finished stock — XO . 

300 

7,260 

800 

Finished stock— MO 


la.sso 

700 

Finished atock^Bypo. . . 

■■ 


None 
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, . ^ in Dn>ce« « estimated to be ene-balf complete in Departments 

201*3 Ml. both at the first and la« o» the month. 


Costs 


— 

Mai^iaUuttd 

lohor and burden 


$134,090 

$87,442 

ocn 



aj.vou 
£1 flflA 

Dept. 301 


Dl.aov 


•n,. materia! us«l m D.p«tinent 101 weigM Ib.WO 


SdfsT pricss 

XO— $29.50 per pound 
MO— $17.50 per pound 
Bypo— 50 centt per pound 

of April 30. (AICPA) 


9-16 


Acconntfng /or fcM products end byprinfuefr; 

The following daU for February are available: 

1. Materials put in ProceM 1. $12,000. ‘x *300 

2. Conversion costs. Process 1. $8,000; Process 2. $4,W; Process 3, $3W. 

3. There were no beginning or ending in-piocess inventories. 

4. Production and sales data: 



Quonftfv 

produced 

(^uenii/y 

raid 

February 
aterage 
salet price 

Market 
price, end of 
February 

I IMA 

S.OOO 

4.000 

SO. 00 

$6 00 


3.000 

2,000 

l.OO 

.90 

By*Line 

1.000 

900 

.so 

,5S 


5. Selling and administrative expenses are related to the quantity sold. It is 
estimated that next period selling and administrative costs will be the same 
as February actual: 


ACCOUNflNO 


Mtb'Lme, $2,000 
Co-Line. $a00 
6 y*Line. 136 

6 . Standard net profit on Co-Line is 10 percent o< sales- 

7. No profit or loss is realized on By-Line sales. 

Required. 

1. Compute the value of the By-Line inventory and the costs transferred 
from Process 1 to By-Line units during the period. 

2. Compute the value of the Co-Line Uiventopr and the costs transferred 
from Process I to Co-Line units during the period. 

3. Copy and complete the following entries; 

a. Process I 
Process 2 
ftocess 3 

Baw Materials artd Various 

b. Process 2 
Process 3 
By-Line Inventory 

Process 1 

c. Finished Goods — Main -Line 
Process 2 

d. Finished Goods— Co-Line 
Process 3 

e. Cash 

Sales — Main-Line 
Cost of Goods Sold — Main-Une 
Finished Goods — Main-Line 

f. Cash 

Sales— Co-Line 
Cost of Goods Sold — Co-Line 
Finished Goods— Co-Line 
Cash 

By-Line Inventory 

Selling and Adm^istrative Expenses 

4. Copy and complete the following income statement: 

Main-Line Co-Lint By-Ltn< Toiai 

Sales 

Cost of goods sold 
Gross profit 

Selling and administrative 
expenses 
Net profit 

(AICPA) 

9,27 Process corts. by-product costs; dqtartmental statements; joint-product costs. 
The H 4: H Laboratories. Inc., manufactures the chemical product Zoom sold 
to the automobile industry at $4.25 a pound. ITie manufacturing process is 
departmentalized as follows: 
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Dept l—owdng 
Dept 2— cooking 
Dept. 3— cooling 

m!2 Z ^ hem dail, fer prodec.ioe nm., 

ance with a secret fwmula. In Department e departmental 

percent of the mixtum is lost in evaporatton at t^ end of the dej.a^ 

process. The cooking pro<^ 90 percent of the mixture are 

completion the vats contammg the rematamg » comprising 

conv^ on bells through several rooms of diBerent 'e^“' • ^ 

the dep.rtn*nt. In the find stages ^X^it 

cent of tl^ mWure is poured out and transferred to 4 wh« 

is poured into berrels ior shipment. The 20 peic<n TwfM 5 «s is sold in 

senTLipurltie. and s«Iiinent* resulting hom coolmg ^ 
bulk a, a byproduct called W. lor a nomirul sellmg prtce of $1 
Variation inTe length of time in the cooling proee« or m 
can result in incmasini the perc«.t.ge of bypnxf^ * 

of the Department 3 mixtui. but the minimum byproduct always will be 20 

‘’“m'rese.rch division of the comp«.y ha, discovered a 
the byproduct in another field, but it would requue '>'* **^"8“? 
ditional department and mi investment of additional capital o handle a f^ 
ther manufacturing process. This new byproduct (Oora-W) 

J5 a pound. To ^uce this product H pound of nmsr m.terml » added » 
each ^und of th? sediment obtained from Department 3. However, p^ 
ing causes a 40 percent shrinkage of the reulling mixture. Processing Clora-W 

will add the following costs: 

\Uteriele to be edded 

VifiaWe proceesing eoatJ $1.10 per lb of mput 

Fixed procealng c«U . . • $3,092 per month 

fUoidred; Based on the foUowing cost data and production figures fw a 1- 
month period, the management requests you to prepare statements sho^g 
total manufacturing cost and gross profit for each of the following situations 
assuming that all production is soW: 

1. By-product W produced at a rate of 20 percent of Department 3 mixture. 

2. By-product Ckra-W produced at ca<ii of the fdlowing percentages of 
Department 3 mixture: ( 1 ) 20 percent; {2> 30 percent. 

Materials issues to Department 1: X, 3,000 pounds at $1; Y, 3.000 pounds 
at $1,10; Z, 1,000 pounds at 70 cents. 


Processing cosh: 

Dept- 1 $.37 per lb departmental Input 

Dept. 2 38 per lb departmental input 

Dept. 3 4$ per lb departmenUl input 

Dept. 4 45 per lb deparloienul Input 


All processing costs in Department 4 may be considered as variable. 

(AICPA) 
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From the following mforroation concerning Dart Co., prepare a statement 
showing the estimated cost of producing 13,500 tons of X product for the pur- 
pose of bidding on a government contract. ^ . 

Dart Co manufactures X. a main product, and I, a by-product. X U pro- 
daeed and sold by the ton (2.000 pounds.) The saw materials used in pro- 
duction consist o< three inpedients, H. I. «id ). <»ntau>ed in both the 
finished main and finished ly-product in proportions and at estimated mts 
per ton set forth below: 

H 40S at $8 per ton 

I 36% at $5 per ton 

J 24* at $7 per ton 

The contract for 13,500 tons of X represents 60 percent of the budgeted 
1964 production of X by Dart Co. 

Main product X is manufactured through four processes, as follows: 

Process 1. Ingredients H and 1 are issued at the outset of procew 1; com. 
pleted work in process is transferred to Process 2. 

Process 2 Ingredient H, at the end of Process 2, suffers a 5* weight loss 
due to evaporation, and 10* of the remaining work in process is sold as 
waste at a nominal amount of 16 per ton; completed woric m process is 

transferred to Process 3- - , , , 

Process 3. Ingredient I, at the outset of Process 3, is mixed with work In 
process. Inpedient J loses « of iw origintl weight, due to evaporaBoo 
at the end of Process 3. 

Proceas 4 In this Bnal process, the material is separated into main product 
X and by-product Y in the proportions of 80* and 20*. respectively, and 
such products are placed in salable form. 

Estimated direct labor per ton by process is as follows: 

Pfocos no. Oiftd hbor per ton 

1 15.00 

2 2 SO 

$ 3.00 

4 4 00 

Manufacturing overhead expense at normal capacity, that is, 75 percent ol 
a total plant capacity of 25,000 Ions annually of X, is as follows; 


PrtKtet no. 

VoriabU 

FUed 

Total 

1 

% 60,000 

$30,000 

$ 90,000 

2 

62.000 

18,000 

80,000 

3 

50,000 

20.000 

70.000 

4 

40,000 

16.000 

S6,000 

Total 

$212,000 

$84,000 

$296,000 


At the nonnal capacity level, general manufacturing overhead a^lifflble 
to the factory as a whole amounts to »0O,OOO. of which 40 percent is fittd. 
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It is D»ts «Ued for^ T^“h E 

with thTUpany’s curtailed civihan X. 

percent of total plant capacity measured » l^ore deduction 

Product y is eq»cted to sell for an estimaled $20 ^rt^ 
for handling, selling, and administrative expenses of $2.50 pe 

(AlCPA) 

Q.JQ ProduCton-cort drterminitfton; costs end ^„/’4 £"" 0 ” 

^ operation for 1 year. It manufactures c«c«» pipe m^g' 
hM the necessary equipment to produce the followmg sizes. 


18 In. 
24 in. 


30 in. 
36 in. 


The company has one basic machine to P;«>u« pi^. Only one 
size can be made the following day. Production dimng the Rrst year was 

limited to sizes. 18 to 30 inches inclusive. if it were to 

You are informed that there is a ready outlet for 30-mch pipe if it were to 

'“■n.e".ny ha. juep^ the followmg exhibit of profit mid loss for the 
yetf just ended: 




$38,000 


$17.6$? 


ABW mBieCiaJS > 

13.235 



2j447 


Delivery eipense 

Depredation: 

3,562 

600 



260 



3,000 


AAiM fii^nitur^ and fivturtS 

200 


Electric power pufchased— factory 

1,510 

2,S50 


Office supplies and expenses 

1.000 

3.200 


find tfilSfTfiDn * « « . . . e . e * a e 

373 


Repairs aod maioienaiKe — factory 

2,175 

2,700 


Other factory expenses 

Miscrilaneous general expense 

Raw-materials inventory— year-end 

Finished-goods inventory — year-end (at esti- 
maled cost per ton of $10) 

Profit for year 

760 

200 

8.120 

$ 1.630 

5,990 


$65,620 

163.620 
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Your review oi records discloses the foDowmg data as to production and 


sales: 


Pipe 

diamtfer, 

in. 

Produced, 

n 

Sold, 

Si 


Dee. 31 

Awage 


Ft 

Lb 

per ft 

TM 

weight, lb 

fFe iMibCttWl 

per day. 

St 

price 
per St 

18 

7.200 ' 

6,200 

1.000 

ISO ' 

ISO.OOO 

120 

12.20 

24 

10,200 

8.120 

2.080 

2S0 

$20,000 

ICO 

3 00 

30 

6.320 

5.000 

1.320 

400 

$28,000 

i.m.ooo 

80 

4 00 


Materials cost in finished pipe is found to be the same per ton throughout 
the year, regardless of size. Labor and overhead were incurred uniformly 
throughout the year. The plant foreman tells you that test runs have indicated 
that 36-inch pipe would weigh 500 pounds per foot and that production 
should average 64 feet per day. The 36.inch pipe will sell for $5 per foot. 

1. a. Compute the cost of each size of pipe produced during the year on a 

per foot basis, including material, labor, and manufacturing overhead. 

b. l^epare an ezbibil showing which size of pipe would be most profiUblc 
to produce. 

c. Compute the value for the closing inventory of pipe ot each size. 

2. Prepare an estimate of the cost of producing 36.inch pipe, and compare 

gross profit from producing it with that from producing other sizes. 

Note: Carry computations to three decimals. 

(AICPA) 

Q 90 From the follcwing data prepare a statement of operaHng results of the 
Zinc Mining and Milling Company in October that will show the operations 
on the company's ovvn account and its activities in furnishing milling services 
to others, both for zinc and for lead concentrates. Present all supporting 
schedules. Carrv' computations to three decimals. 

The Zinc Mining and Milling CiMnpany operates several mines and a mill 
for concentrating ore. The ore as it comes from the mines must be concen- 
trated in the mill before being shipped to the smelters. The resulting tine and 
lead concentrates amount to about 5 to 7 percent of the original weight. Both 
kinds of concentrates go through substantially the same milling processes. 
Zinc concentrates contain about 60 percent zinc, while lead concentrates 
contain about 80 percent lead. 

The company, in addition to milling the rock produced in its own mines, 
does commercial milling for other mines in the neighborhood, accepting as 
compensation 20 percent of the concentrates produced. The amount of cot- 
centrates produced from the ores thus brought in is determined by a^aymg 
each carload of rock as it is received. This is necessary because (1) the or« 
from different mines differ in richness and (2) it is not practicable to miU 
different batches of ore separately. 

The mining land and ore deposits are not owned by the company. A royst^ 
of 12 percent of the selling price of concentrates produced from company 
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... b. paid to 

is used « percent for ndning 

*" - 

constant and may be ignored for the purposes of this problem. 

The following operating data are presented; 


Costofmlmue 

Coat of million 

Coat of power 
General Runagemenl 


$31.3S6 

11.526 

6.292 

5,586 

$54,560 


(The above cost, include all Ubor. supplies, expenses, and deprecUtion.) 



Tons 

Valued a/ 


SOD 

$ 615 

Rock mined and brought to the surface in October 

27,600 

1,500 



4.600 


ITOCK OWDCO ny OiOert RUliea »« 

Concentrates on hand Oct. 1: 

150 

8.900 


50 

1.800 

Concentre tea produced in October, both own and for 
others: 

1,810 



187 


Concentrataa delivered to others after retaininf com* 
pany a share: 

216 



24 


Concentrates on hand Oct. 51: 

125 


Wkwn rvfwlu^ adIv 

20 


Sales of concentrates in October: 


66,579 



11.001 

Market price per ton of concentrates Oct. 51: 


42 

Lead - 


56 


It is understood that the oumng and milling expenses will be apportioned 
to the cost of lead and zinc concentrates on the basis of their sales value and 
that the general management expenses will not be absorbed in the production 
costs. 


<A1CPA) 


Calctil 


c 


da 

■ri 


In previous ch»pters. most of the discussion h»s centered around the 
A classification, accumulation, and assignment of historical costs of produc- 
tion, i,e., the octuof, incurred direct-materials, direct-labor, and factory- 
* overhead costs.' It has been indicated briefly that for management con- 
trol purposes the actual costs incuned in a process, cost center, or depart- 
ment dirring the manufacture of goods should be compared with some 
type of yardstick. 

In Chapter 6s a predetermined type of cost was presented involving 
the use of normal or predetermined factory^overhesd rates. The pre- 
determined overhead rates were used to spread estimated factory 
o>'erhead costs over the units of product manufactured during the yeai 
The predetermined normal overhead rale may be thought of as a stanc 
ard cost, even though, perhaps, it is more accurately an estimated cos 
In this chapter and the next, standard costs and their use by manage 
merit in controlling the operations of the firm will be discussed. 


The nature of standard costs 




f 


/A 




Cost stondprds 

Accounting standards are “scientifically'* prede termi ned costs which 
provide a basis for measuring actual performance. Accounting cost 
standards need not be in^rporated into the accounting system- This is 
a common practice in regard to distribution cost standards. Factory cost 
standards generally are formally integrated with the cost accounts. 
When this occurs, the system is refened to as Mndard cost occountin%> 
In this book, it will be assumed that the standards are an integral part of 
the cost accounting records. 
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r 


Standard ond actual costs historical 

Standard costs are in contrast ^ S^^ard costs are 

' .h. i™. ,.d— . 

as defined by management has been attained. Variances may 

by c«t, and by el«nen. 

5uanti^ n* ertent to which a variance is controlUble 
Mture of the standard, the cost involved, and the particular cucum 

stances that created the variance. eut. 

Standard costs may be used in either po"** or )ob-nrder wst s^ 
tenu. However, when a manufachiring company performs a large num 
ber of different jobs of relatively short duration, standard 
prove to be somewhat impractical. In such situations, instead cff s«- 
entifiealty establishing standards for each job, it may be 
use cost estimates which were the basis for establishing )ob pnees. Stand- 
' , ards lend themseh’es to activities which tend to be rojiiinired and repeti- 

tive «nd in whicli products tend to be standardized. 

Estimotod, normal, budgeted, ond standord costs ^ 

The terms “estimated;* •^udgeted.•• "normal: and “standard cost need 
to be distinguished and their meanings clarified for purposes of discus- 
sion. The following definitions will be assumed in this book: 

"Estimated cost" is the amount the firm thinks u product or the opera- 
tion of a process for a period of time actually u /ff cost. Fre<juently an 
estimated cost U based upon some ai'erage of actual past pr^uction 
cost experience adjusted for changes in economic conditions, efficienc)’, 
etc-, a nticipat ed in the future. Estimated costs ordinarily include an 
^ * amount which reflects anticipated waste, spoilage, and inefficiencies 

which increase unit and total operation and product costs. 

“Normal cost” ordinarily has approximaleU' the same meaning as "esti- 
mated cost." It is sometimes given the slightly different meaning of an 
doeroge of costs which have actually been incuned in post periods otihj, 
I without regard to changes expected in the future- 
! / “Budgeted cost" is the same as either "estimated cost** or "normal c'ost 
Isf/* in meaning; i.e., budgeted cost is the planned cost, which frequently is 
' based upon an average of past costs adjusted for anticipated future 

^ jehanges. The synon)'mity of estimated cost, normal cost, and budgeted 
^ jl. jg exemplifies" by business firms which construct their budgets on 
\ the basis of ^hnat^ normcf cost of monn/jcturing (abbres'iated. of 
course, to EKGOM). A budget may, however, be constructed in terms 
of standard cost Such a budget, then, is called a itatidard budget. In 
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this discussion of standard costs and variance analysis, budgets are as- 
sumed to be in terms of estimated, or normal, cost rather than standard 
cost unless indicated to the contrary- Budgets will be discussed in depth 
in later chapters. 

‘'Standard cost" is the amount the firm thinks a product or the opera- 
tion of a process for a period of time should cost, based upon certain 
assumed conditions of efficiency, economic conditions, and other factors. 


Types of stondofds 

Conceptually, standards may be classified according to their degree of 
-tightness- or “looseness** as follows: 

1. Ideal, or theoretical, standards. Ideal standards are tight standards 
which in practice mav never be attained. There was a tendency on the 
part of business managements, when standard cost accounting first be- 
came popular, to use ideal standards. The underlying assumption was 
that this would provide the best le%'el of efficiency for operating person- 
nel to strl\'e to attain. An advantage of ideal standards is that they can 
be used for relatively long periods of time without having to be adjusted. 
Perfect performance, however, is seldom attainable by men or machines, 
and ideal standards create a sense of frustration. They are rarely used today. 

2. Average of past costs. When standards are based on average past 
performance, thev tend to be loose standards. Average past costs may 
include inefficiencies that should not be incorporated into the standards, 
Standards of this type sometimes are useful, howe^'ef, in initially estab- 
lishing a standard cost system. sli>ce such standards can be set with rela- 
tive ease. If this procedure is followed, it is desirable to gradually re- 
place the standards with ones representing a more meaningful level of 


performance. 

3. Normal standards. A normal standard is based on future cost ex- 


pectations under assumed normal economic and operating conditions. In 
fact, normal standards tend to be based on past averages adjusted for 
future expectatioivs. An advantage of normal cost standards is that they 
do not require frequent adjustment. Normal standards may be useful to 
management in long-run planning activities and decision making. Nor- 
mal cost standards are less desirable from the standpoint of perform- 
ance measurement and short-run decision making. 

4. Attainable high performance. Conceptually, this type of cost stand- 
ard represents the best criterion for evaluating performance, and its use 
is widespread. Standards based on an attainable high performance level 
include provision for certain operating inefficiencies which are con- 
sidered unavoidable. It is possible to meet or siupass standards of this 
type through effective performance. 

When standards are based on an attainable high level of performance, 
a decision must be made as to whether material prices and labor rates 


are to be based on prevailing 1e\'eb or on future expectations. Because 
of the difficulties encountered in anticipating price and rate trends, most 
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tend .0 ..y on 

countants believa lha. pnces and ’’^^^'That materials prices 

automatically are concerned with the future. 

Advantoges of stondord costs j^,,. 

•n.e following benefits may be obtained from * p„. 

J, Cost standards can be an important .nstmi^nt 
formance. When standards are realistic, attainable, P , j, jj 

istered, thev can stimulate individuals to perform more " 

perhaps easier for individuals to perform efficiently when they know 

wliae is expected of them- 

Varianrreporting and anal«is permit "'*"*8*'"^"'. “P* f^s n“ 

possible for high’er levels of management '°J>* f 

^oblem, and possibilities for improvement of the P* 

formed throughout the firm. By establishing a 

ing attention on out-of-control situations, management is provided witti 
an effective instrument for controlling corporate activities. 

2. VarUnces from standard lead to management cost reduction pro- 
grams by focusing attention on out-of-control areas. Thwe propams mav 
include improved methods, better selection of men and materials, train- 
ing programs, improved finality of products, and desirable capital invesf- 

3. Standard costs are useful to management in the establishment of its 
plans. The very process of setting standards requires careful planning m 
such areas as organization structure, assignment of responsibilities, and 
policies relating to performance evaluation. It should be noted, however 
that for plarjning purposes management may give effect to experted 
variances from standard, so that its budgets will be as realistic as possible. 

4 . Standard costs are useful in decision making, particularly if product 
cost standards are segregated according to variable and fixed cost ele- 
ments and if materials prices and labor rates are based on expected cost 
trends during the coming year. 

5. Standard costs may result in a reduction in clerical work. For ex- 
ample, under an actual-cost system each item on each materials requisi- 
tion must be costed separate^, if Lifo or fifo is used. In a large com- 
pany this is an enormous task, since thousands of requisitions may be 
issued. Under a standard cost system, at the end of the month, all the 
items of a particular type need only be multiplied once by the standard 
cost. In effect, under standard costing, only quantities have to be main- 
tained on stores records. This saving is partially offset, however, by the 
added cost of establishing and revising standards. 
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Limitations to stondord costs 

While it is relatively simple to categorize the theoretical assumptions 
underlying the establishment of standards, it is far more difficult in prac- 
tice to conform to a speciBed conceptua l framewo rk. Degree of tightness 
or looseness of standards cannot be precTselycalculate^Even if manage- 
ment's policies are clearly defined in regard to the t^e of standards 
desired, there can be no assurance that standards have been set through- 
out an organization with the same relative tightness or looseness. 

(Standa rds often tend to become rigid, or inflexible, even in relatively 
short periods of time. Whereas manufacturing conditions are constantly 
changing, revisions of standards may occur at infrequent intetvglsj Ac- 
countants have a natural reluctance to change standards during a year, 
except under unusual circumstances. Rg uisions of standards create special 
inventory problems » For example, a ch^^e in the price of a raw material 
necessitates an im^tor>' adjustment not only for raw materials but also 
for work in process and finished goods containing this material, flymen 
standards are revised frequently, their effectiveness for measuring per- 
formance is weakened, since this is like measuring activities by el^tic 
criteria. On the other hand, failure to revise standards for H^nificcfit 
manufacturing changes results in inappropriate and unrealistic measure- 

Tliere has perhaps been a tendency to endow standards with greater 
attributes for measuring performance than they really possess. Isolating 
the controllable and noncontrollable elements of variances is an extremely 
difficult task. For example, an unfavorable labor variance in a particular 
department may supeiflcially appear to be within the control of the 
department supervisor. Actually, he has little or no control over the 
hourly rate paid. The inefficiencies may be due to a poor grade of workers 
employed (personnel department), lack of an adequate training program 
(top management), poor quality of materials used (incoming inspection 
or purchasing), or inade<juate maintenance of facilities (maintenance 
department). Frequently, the reason for a variance may be completely 
inexplicable and may be due to random factors. 

During recent years, studies made by some social scientists have cast 
doubt on the value of standards as a basb for measuring perfonnance. 
These individuals claim that standards often tend to be regarded as op- 
pressive by workers and department supervisors and that they create 
attitudes of resistance, rather than act as incentives. As a consequence 
some managements refuse to use standard costs for controlling factory 
operations. 

Standard costs provide a measure against which to compare the per* 
formance of individuals — and to motivate them by spotlighting inefficient 
performance. Although this management-by-exception technique con- 
serves the time of executives, a different type of motivation and control 
is preferred by some managements. One such type is the profit-sharing 
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efficiency end enhance the size c p underlying stand- 

rrilrTht pountia. limitations of sUnda^costs is essantUl 
i <X“o use them maximum effectiveness. Over— g tf^«e 

difficulties represents a great challenge to the "'""“I*"®' 

New concepts involving the use of standards m a 

management environment are becoming increasingly 7 

used standards can be a powerful instrument to management in plan 
ning, control, and decision making. 


Setting the standards 

The discussion which follows is concerned with procedures for estab- 
lishing standard costs. In order to illustrate these procedures, reference 
will be made to the Nielsen Company, which manufactures mens ties 
and handkerchiefs. The company’s factory is divided into four processes: 
cutting, sewing, pressing, and boxing. A separate manager is responsible 
for each of thwe cost centers, 

In the cutting process, the raw material, e.g., linen, silk, Is first arranged 
in layers. A pattern is then applied and markings made. The raw material 
then is machine<ut into the desired size- In the sewing operation, a hem 
is attached to the handkerchief. The product is finally pressed and boxed 
and moved to the finished goods storeroom or shipped to customers. 

The standard cost cord 

A standard cost card is prepared for each product manufactured. This 
card discloses the various operations that the product passes through, 
materials used, and total and unit cost of raw materials, direct labor, and 
factory overhead. It is desirable to show separately both the cost for 
each process and the cumulative cost This facilitates the pricing of 
inventories and scrap. Exhibit 10-1 is an example of a standard cost card 
for the Nielsen Company. 

Materials cost standards 

The standard cost of raw materiab consists of two elements, quantity 
and price. Materials quantity standards sboidd normally include not only 
the raw ingredients but also purchased parts, coating materials, crates, 
cartons, and packing materials which are visible in, or can be directly 
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veloped by engineers arid consut <rf ^ ^.p^ents where a 
coiS^nt with product des.^ ^^™„Us a^^blished. When 

1 rr .f »ir“.r”^£n:K w .p««=^ ~ 

“’5Je1uow«.ces, wWch include shrinkage waste, s^a^^nld 

management of the Nielsen Company h« pi^d^ a 

30 cents per 100 unib in the cost of style 105. T*"*! ^ . *f,^on 

mately ate percent recovery of the cost mpub m '>>« 

It re^esents unavoidable losses incurred u, the cutWg of martnak 
LossTof this type are common, e.g., smoke losses in a foundry; ^np. 
grindings, chi^!^ «c,. in metalworking; eva^ratmn in a choreal 
frocessf scrap to an assembly operation. Standard allowances ^esWb- 
Lhed by engineers, based on normal company or industry 
Spoilage in excess of such allowances are beated as a moteruits usage 
o^e. In providing a standard Jlowance for spoiUge. some eompamw 
include only the cost of materiaU lost; others include total factory costs 
incurred to the point where the spoilage occurred The atter vi^lnt 
seems more realistic, since the spoiUge loss actually includes labor and 
overhead as well as materials. 

The type of raw materials prke standard used depends upon manage- 
ment policy. The standard may be based on recent-part average prices, 
current prices, or e^>ected prices. Raw materials price standards whj^ 
are based on what the prices are expected to be dunng the period in 
which the standards will be in effect are particularly useful in short-run 
decision making. However, many companies are reluctant to anticipate 
price trends and prefer to rely on prices in effect at the time the stand- 
ards are established as well as on announced future price changes. 

The precise treatment of related materials costs such as freight, ma- 
terials handling, inspecting, receiving, and storing, as was indicated in 
Chapter 3. varies from 6nn to firm. When these costs are attached 
directly to the raw materials, by means of a |wedetermined rate, more 
refined material standards are obtained. 

The standard materiab cost, exclusive of the allowance for waste, for 
item 105 of the Nielsen Company is $4.70 per 100 units, as shown in 
Exhibit 10-1. The standard quantity of hem band allowed per 100 hand- 
kerchiefs is 160 yards, and the standard price per yard for hem is .3 cent, 
resulting in a unit cost for materials in the sewing process of 50 cents per 
100 handkerchiefs. 
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lobor cost standards 

Standard labor cost consists of two elements, standard, or aUowed, pro- 
auction per hour and standard hourly wage rate. Standard production 
allowances may be based on an engineering determination of what 
represents a good and atuinable level of performance. Time and motion 
studies frequently are used to set Ubor aft« consideration has 

been eiven to the most efficient routing of products through the factory, 
lavout of machines, and mechanical aids for workers. Normally, only 
allowances recognized by accepted engineering per- 

sonal habits, fatigue, inherent delay, etc are pr^.d^ for n the sUndard. 

Other methods may be used to esUblish later tune slandar^, Engi- 
neers sometimes resort to synthetic time standards. These are based on 
tables containing standard time allowances for var.om morions and 
other elements involved in a Job. Synthetic rime standards require a 

very careful and detailed job description. 

Averages of past performance often are usrf as tune standards, 
particularly when a standard cost system is mit.ally mstalled. Since past 
average Ubor performance data are relatively easy to procure, the system 
can be installed much more rapidly than if lime and morion studies are 
used. However, these are not “scientific- standards, and they should 
gradually be replaced by engineered standards. . , , , 

Some companies use test runs as the basis for setting labor time sUnd- 
ards. Often the test runs are needed to determine the estimated cost of 
a new product in order to establish a selling price. SUndards set on the 
basis of test runs generally are unsatisfactory, since it is difficult to 
simulate real operating conditions on a pilot basis. For example, learning 
experience on the part of workers is apt to result in timesaving. 

The setting of Ubor rate standards requires a knowledge of the 
operations to be performed, the grade of Ubor desired, and the average 
rate per hour expected to be paid. The hourly rate may be based upon a 
union contract. In general, a labor rate N-ariance is not controllable, rt 
least by lower levels of management. However, if the actual rate is based 
on a contractual agreement, a rate variance may result from the use of 
higher or lower grades of labor than is provided for in the standard. This 
type of rate variance is more apt to be controllable by department 

supervisors. , 

Se\ eral different kinds of unit labor costs may occur. This wiil be 
illustrated bv reference to the Nielsen Company- In the sewing pr<x^, 
time and motion stvidy engineers have made a study of the mott^ 
involved in sewing the hem to the handkerchief. Each employee wOTKing 
at a good pace ideally should be able to produce 300 handkerchief^ 
hour (ideal standard). However, because of union requirements agreed 
to bv management, some time must be provided for rest and personal 
habits. This factor plus certain unavoidable delays (such as wwmg- 
machine-needle breakages) reduces the output per hour to 280 umts 
(attainable high standard). 
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p,id $2.80 per hour »X.ion in e«e« of 

{he standard cost per hour of <hr^ laW^ Fj maintained 

the standard, employees e^ ® ^ ,1,. outoul of individual 

for the past 18 months indi^te •">'!?gV5r Sart ."l output 
employees varies considerably on either si e 

of the sewing process is. on the average, processed at the rate ot Z*. p 

mated *at improved personnel selection P^'^-** 
average output rate to 260 per hour (estimated or budgeted)^ Dur^ 
March® the month considered in ‘bis illustraUoa an^^ut ^ 160M0 
units resulted from 640 working man-hoon- Djr^ lalwrers were p 
total of $1,792, Actual output thus amounted^lo ^P^bo"'-^ 

With direct labor paid at the rate of »2W Iwd 

of sewing process dlTect-Ubor cost for each unit of product as defined 

above are shown in Exhibit 10*2. , 

The standard cost which is used in the Nielsen Co>W5 wst ac- 
counting system is based upon an attainable b'gb Ue s and^ 

unit di^t-labor cost in the sewing process u $1 Exhibit IM). ^e 
standard quantity of direct-labor hours in ** “wmg pro^s for each 
100 handkerchiefs processed is 1/280 hour (.M7 hi^r), TJ* ^"^ard 
direct-labor fcte i$ 12.80 per direct-labor hour. The $l i.e., .:^X 
is the standard direct-labor cost of the sewing process per 100 units of 

^^^e^ actual direct-labor rate per hour was $2.80. which is also the 
standard rate. Since wage rates in many industrial firms are determined 
by a union contract, it is realistic to recognize that the contractual rate 
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THE NIELSEN COMPANY 
Sewina Department 
Differeot Types of L'oit Labor CoaU 



Oaipul 
per hr, 
piftts 

Hwts 

rt^uired. 

fOO uniU 


Oirtet'lchor 
iMgr rote 
per hr 

Direet- 
/oSor tcti 
ptr 

100 unite 

Standard Coat: 






Based on ideal standards , , 

300 

(.333 

X 

$2 $0) 

$ 933 

Based on attainable high 






standards 

280 

(.357 

X 

$2,80) 

1.00 

Budgeted <x estimated cost. . . 

200 

(.385 

X 

$2.80) 

1.078 

Normal cost (past expariaoce) 

240 

(.417 

X 

$2.80) 

1.168 

Actual cost (current period) , . , 

2$0 

($1,792 


160.000/100) • 

1,12 


* Total direct-labor wafes and output for the cumot period. 
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is in essence the standard rate, since during the period of the contract 
it' ordinarily cannot be reduced. Within each department, however, it is 
possible to have several grades of Ubor paid at different rate so that 
the averaee actual labor cost may differ from the standard labor cost. 
Waee rate may be based upon different skills or experience, or both. 
For simplicity, in the Nielsen ease a single wage rate fa assumed in the 
sewing process. 

Types of labor vorionees 

In the sewing process during the month of March the actual production 
was 160000 units, and the actual direct-labor hours worked was 640 
hours. The standard direct-labor hours worked amounts to 571 H (i.e., 
160,000 units of output poduced X 357 standard dr^-labor hour per 
100 units) It should be emphasiaed that the standard dtrecl-labor hours 
for the month means the number that should have been worked, based 
on the items actually produced. The standard work done is measured by 
the actual output of 160.000 sewed handkerchiefs. This is sometimes re- 
ferred to as producfioe standard hours. 

The actual direct-labor cost incurred in the sewing process during 
March was $1 792. The standard direct-labor cost (which fa the amount 
that should haw been incurred to do the work accomplished, namely, the 
production of 160,000 sewn handkerchiefs amounts to 11.600. This 
sunount fa computed either as 571« standard hours X 32-80. or as 

160,000 handkerchiefs X « P« IW .... 

The arithmetic difference between the $1,600 standard direct-labor 
cost and the $1,792 actual direct-labor cost incurred in the swing process 
during March fa $192 and fa called the standard direct-labor cost vari- 
ance. Variances will be discussed in more detail later in this chapter. It is 
sufficient to note here that the standard direct-labor cost varimce may 
be analyzed as, or broken down into, a labor quantity (or efficiency) 
variance and a labor rate (or price) variance. In this illuatratiou, since 
the actual and standard labor rate$ arc identical, only a labor quantity 
variance occurs, $s shown below: 

640 dirtct-lab<v houra actually worked at an actual WB«e 

rata of 

Less: 5T1H sUndard direct-labor houn worked at a stand- 
ard wage rata of $2.80 1*600 

Equals: 68M excess (ineIBciaot) hours at a sUndard wage 

rate of $2-80 (tWa may also be computed as the arith- 

metic difference between $1,292 and $1,600) $ 192 

This variance means that 68^ more houn actually were worked ^ 
should have been worked to complete actual production. This 
resulted in a loss of $192 due to inefficiency, indicating that management 
action should be taken to improve the efficiency of employees m the 
sewing process. 
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Exhibit lO-S 


THE NIELSEN COMPANY 
Sewing Deparimeot 
Types trf Lsbcr CqbU end Vaneo«s 




TM 

60il. 

m.m 

uniU 

Corf 

per 

m 

unift 


Normal past cost 

51.869 

$1,168 


SrriiAl nimot cost 

1,792 

1.12 

Variatioa of actual 
cost from planned or ' 
budgeted coal (budrel ' 
variance) | 


P.ttimated (budgeted cost) 

1,725 

1 078 

Variation of actual 
cost from standard cost 
(standard coat variance) 

Budgeted variance from 
standard 

Attainable high standard 

1.600 

1 00 

Unavoidable inefficiencies, / 
normal machine break* \ 
down, employee rest j 

periods, etc. i 

Ideal standard 

1.493 

.933 


Exhibit 104 portrays different possible types of variances for the direct- 
labor element of production cost in the sewing process. It is the variance 
of actual cost from standard cost, i.e., standard cost variance, with which 
management is most concerned for control purposes- An unfavorable 
^'ariance indicates a situation which is out of control. It is the function of 
line management to investigate the worst situations and attempt to get 
them under control, if possible. 

In Exhibit 1(V3, the area between the actual cost line and the budgeted 
cost line is known as a budget vcriance. (It is also called spending or 
controllable variance.) In tl^ literature of cost accounting, budgeting, 
and control there frequently is confusion about the difference between 
the relationship between standard cost variances and budget \’ariance$. 
Both types of variance represent the variation of (or the arithmetic dif- 
ference between) actual cost and some yardstick (the budget or the 










cost ACCOUNTING 


Standard). In terms of the connotations of budgeted cost and standard 
cost presented earlier in this chapter, it is suggested that both the budget 
cost and the standard cost represent cost limits. Budget costs are the 
maximum cost which should be tolerated in a department in order that 
the individual departments or processes may do their part in fulfilling 
the firm $ profit plan as indicated by the budget. Standard costs, on the 
other hand, may be viewed as the minimum cost toward which the 
individual departments or processes should strive. 

The direct-labor budget variance in Exhibit 10-3 amounts to $67. This 
is calculated as follows: 

For the production level of 100,000 units of sewed handkerchiefs, the 
budget allowance is $1,078 direct-labor cost per 100 units, or $1,725. The 
actu^ direct-labor cost for this level of operations amounts to $1,792. 
The budget variance of $67 is the difference between $1,792 and $1,725. 
Thus, the cost is beyond the maximum indicated by the budget- 

The first efforts should be to get the actual cost down to the budget 
maximum and then to work toward the minimum cost indicated by the 
standard cost Because of the importance in management control of 
timeliness In reporting s^ariances and Uking managerial action, variances 
from standard (particularly for direct materials and direct labor) fre- 
quently are calculated and’reported each day on the production activity 
for that day. Comparisons of actual costs with budget costs often are 
made less frequently, such as nionthly. 

In Exhibit 10-3. the area representing the difference between budgeted 
cost and standard cost (the attainable high standard) represents the 
amount of inefficiences ($125) which have been “allowed for" in the 
budget. Stated another way, this amount of variance has been budgeted, 
or planned, and thus it is a budgeted variance (not to be confused with 
the term “budget variance,” which is the variation of actual cost from 
budgeted cost). 

Many firms budget, or “plan for,” variances of actual costs from stand- 
ard. Obviously, those which do not budget, or plan for. such variances 
have standard budgets. Where standard budgets are used, the variances 
of actual cost from standard cost (standard cost variances) will be 
identical with variances of actual cost from budgeted cost (budget 
variances). 

The Nielsen Company case has been presented to provide something 
concrete from which to gain an overview and general idea of yardsticks 
against which actual cost performance might be measured. The tightness 
of the measure used bv a particular firm depends among other things 
upon (1) the requirements, demands, and power of employee unions 
with respect to employee performance measures and (2) the philosophy 
of management. 

Basically, the yardstick may simply be the budget which is based upon 
past performance (which must be assumed to have been satisfactory 
profitwise) adjusted for future expectations. One theory of business 
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(h,n when economic conditions are depressed and the firms eHorts ar 
directed towaid minimizing losses. 

Foctory-ovorhead cost standords j jr » laW is 

The task of setting stand«uds for direct materials 
simpler in concept than the task of determining a s andard f*«o^-over 
head cost. Standards for the variable portion of f.cto^ ove hwd are 
set and used in essentially the same way as those for direct Ubor and 
direct materials. Variable factor)' os'erhead usually « indirect as well as 
variable, in contrast with the direct nature of the labor and materials 

costs which also are variable. t , j- * 

The variable factory-overhead Items ordinarily consist either of 
labor or some commodity such as utilities or indirect supplies For which 
usage standards for a given quantity of production can be detemined. 
Variable factory overhead is deliberately placed m a direct relationship 
to products through the use of a variable overhead rate. Semivanable 
factory overhead may be included with variable factory overhead, since 
semivariable costs are variable over a given range of acti^'ity. 

The difficult task is the determination and use of standard costs tor 
product-costing and control purposes for the fixed element of faciortj 
overhead. Fixed factory overhead consists mainly of the escpired cost of 
machines and facilities which will be incurred by the firm regardless of 
the le\'el of productive output. The responsibility for the incurrence of 
these costs ordinarily is not at the operating lev'el but is rather at the 
top-management level. The degree of utilization of these facilities 
depends upon sales volume and the policy regarding inventory levels, 
which also are not a responsibility of production supervision. 

Thus, the use of standard costs for fixed factory overhead is rather 
meaningless for purposes of top-management control of production opera- 
tions. While a fixed factory-overhead variance may have sales implica- 
tions. better indicators of the effectiveness of salesmen are available — 
such as a decline in sales or a variance of actual sales from budgeted 
sales. 

The predetermined or normal factory-overhead rate which is de\'eloped 
for purposes of product costing will called the standard foctonj’over- 
head rate in standard cost discusstons. The major usefulness of this 
standard factory-overhead rate, which typically includes a mixture of 
variable, semivariable, azMi fixed overiiead costs, is in product costing 
and In planning, rather than in management control. However, the 
factory-overhead rate can be converted into a control instrument by 
separating the elements and establishing dual rates, one for variable 
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Exhibit 20~4 

THE NIELSEN COMPANY 

PressiOB I>«partEDeDt 

Fix«d FActCpry-ovcrbMd Rates 
Under Various Measures of Capacity 
{Basis: direct-labor hours) 



Capacity 

neaiufc, 

hr 

Fixed facU^^fterheod raU 
per hr 

Maximum capacity 

12.SOO 

12.40 ($30,000 -f 12.500) 

Practical capacity 

10.500 

2.86 ($30,000 -i- 10.500) 

Normal capacity 

10.000 

3.00 (130.000 * 10.000) 

Expected aalea 

10.300 

2.91 ($30,000 * 10.300) 

Actual level 

10,200 

2 94 ($30,000 -K 10,200) 


factory overhead and another for Bited factory overhead. Many com- 
panics are now doing this. 

The standard overhead rate, expressed as so many dollars per direct- 
labor hour or machine hour, or as a percentage of direct-labor dollars or 
prime costs, for example, may be based on one of several possible 
activity levels. Exhibits 104 and 10-5 demonstrate the effect of the 
various capacity measures on the amount of factory-overhead costs 
attached to product and the amount shown as idle capacity loss. The 
definition of these various measures of capacity depends on engineering 
estimates and management policy, I.e., regarding number of working 
days, number of shifts, etc. Idle capacity loss exists when production 
activity is insufficient to absorb all the incurred fixed factory overhead. 
These exhibits are based on production activity data for the Pressing 
Department of the Nielsen Company for a year, and it is assumed that 
the standard factory-overhead rate is based on direct-labor hours. 

Estimated fixed factory overhead for the year amounts to $30,000. 
Since idle capacity loss is due to unabsorbed fixed or indirect costs of 
facilities, for simplicity purposes the variable or direct factory-overhead 
costs are not included in the illustration. Direct-labor hours for the year, 
as a measure of the various capacities upon which die standard factory- 
overhead rate might be based, arc indicated in Exhibit 104. as are die 
various standard factory-overhead rates based on each of these capacities. 
Some of the rates are rounded and therefore are approximated amounts. 
Assuming that actual direct-labor hours worked during the year amounted 
to 10.200 the amount of incurred factory-overhead costs attached to 
product and the amount of idle capacity loss for the year are shown in 
Exhibit 10^. 
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THE NIELSEN COMPANY 

Pressipg Deparlmept 
Kx«d Fictory-overbeAd CotU Absorbed 
under Vnrious MMSureo oI Capacity 
(Actual level: 10.200 hours) 


Capaeiiy mearure 


Maxiinuin capacity 
Practical capacity . 
Ncraal capacity 
Expected sales. 


* Overtime gain. 


Find /octory-oervfcrod c«ir 
aUofM h production 

output {cod of good* 
mOAu/orlured) 


|24.4$0 (10.200 X 12.40) 
29,172 (10.200 X 2,86) 
30,600 (10.200 X 3.00) 
29.682 (10,200 X 2.91) 


Idle capacity lost 


$5,520 <2.300 X 12.40) 
$58 ( 300 X 2.86) 
-600 ( 200 X 3.00)* 
291 ( 100 X 2.91) 


Measure, of copoeify and foctory-overheod standards 
The different amounts of costs absorbed under the ^ 

capacity is related to the question of how tight or loose are the standar^ 
upon which standard materials cost and standard U^r cost are based. 
The standard (or predetermined, normal) overhead rate based upon 
direct-labor hours as the measure of production activity, it will be re- 
called, is calculaled as follows: 


EatimaUd or budgeted factory^oveAead for the y wr 
burfgsted direct^labof houft to be worked 

The direct-labor hours in the denominator might be the number of 
hours based upon any of the following: 

1 . Maximum or full capacity (ideal sUndard) 

2. Practical capacity (attainable standard) 

3. NonnaJ capacity (average of past periods) 

4 . Budgeted capacity (expected level of performance) 

Practical capacity represents the production level which, for all practi- 
cal purposes, is the maxiinuin level attainable. The difference between 
maximum capacity and practical capacity is made up of the estimated 
“unavoidable" factors of machine down time, rest periods, etc. The fact 
that a plant may “operate at 110 percent of (practical) capacity" simply 
mdicates that the lost time due to these “unavoidable" factors actually 
was less than estimated in calculating pracHcal capacity (by adjusting 
the maximum capacity measure). In other words, some of these factors 
actually were avoidable in the period under consideration. 

Nonnal capacity represents the normal level of operations actually 
operated at in past periods. It is based on ability to produce and sell 
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Budgeted capacity is the activity level budgeted for the coming period 
based on expected sales. 

Since the main purpose of a standard factory-overhead rate is to attach 
factory'Overhead costs to products, the choice of any particular basis 
for the rate affects the amount of the pool of factory-overhead costs 
which is attached to product and the amount which is recognised as an 
idle capacity loss. 

From an external, social point of view, the idle capacity loss represents 
an economic failure to utilize existing facilities productively. The idle 
capacity loss thus is an index of the failure to produce at a level which 
fully utilizes the firm’s facilities. This inaderjuate production may be due 
to lack of sales orders, which in turn may be caus^ by general economic 
conditions. When it is considered important to recognize idle capacity 
losses, the practical capacity basis for the standard overhead rate is 
appropriate. 

Prom a top-management point of view, the firm may he operating at 
the highest production level possible, considering the factors over which 
the firm has control. In other words, the “social wa-ste" indicated by the 
idle capacity loss may be due to factors over which the firm has no 
control 

The most commonly used basis for setting factory-overhead rates is 
normal capacity. The managements of companies using this measure- 
ment of capacity believe that overhead should be charged to products 
on the basis of normal activity, which gives effect to long-term sales 
trends as well as available plant and facilities. 

Setting the stondord factory-overhead rate 

As has been indicated, the standard factory-overhead rate is derived by 
dividing the budgeted factory-overhead costs at the budgeted level of 
operations by the activity base, e.g., direct- labor hours or machine hours. 
Referring to Exhibit 10-1, it will be seen that the standard factory-over- 
head rate for the pressing department of the Nielsen Company is $4 per 
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THE NIELSEN COMPANY 
Preasins Department 

Calculation of Standard Factory-overhead Rate 
(Annual normal capacity: 10.000 far) 



BudgeUd 

overhead 

Bale pee hr 

Budgeted variable overhead 

$10,000 

n 

Budgeted fixed overhead 

30,000 

3 

Total 

140.000 

14 
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Exhibit 10*6. 

Calculating variances 

The moteriols price vorionce materials used is 

The difference between actual and stanoara 

Sec^ in two variances: the materials price vanance and the mater.als 

“Te^ls price variance ^presents the diffe—. between the 
standard cost of Se aclocl quantities purchased J® 
these materiaU. Referring to Exhibit 10-1. assume that the 
pany purchased 80,000 yards of linen at 7.6 cents per yard. TTie mater.als 

price variance would be calculated as follows: 

Actual coat of linen purchased (80,000 yd ^ 6 000 ^0 

Sundard cort of actual linen porcbaaed (80.000 yd ^ 1.075) ^ m 

Unfavorable materiaU price variance 

Or 

$ .076 

Actual coat, per yd 

Standard coat, per yd. . . 

ftice variance, per Vo00:o00 

I arda purchased — 

Unfavorable materiaU price variance ^ $0 000 

The materials price variance may be taused by a mixture of factors 
including changes in prices, uneconomical sire of purchase orders, 
shortage of supply, rush oilers, poor purchasing procedures, excessive 
freight charges, and failure to take discounts allowed. In practice, it is 
extremely difficult to separate the controllable from the noncontrollable 
factors, and the price variance tends to have only limited value, If any, 
from a control standpoint. 

Although the materials price variance may not be controllable, it 
provides management with important information for purposes of plan* 
ning and decision making. A price variance constitutes a leakage from 
planned, or budgeted, profits. A knowledge of the nature and extent of 
price variances may permit management to increase product prices, use 
substitute materials, or find other offsetting sources of cost reduction. 
For this reason, if many raw materials are used, it is desirable to segre* 
gate the price variance according to mafor categories of materials, e.g., 
lumber, paints, hardware, steel. This facilitates an identification of the 
raw materials price variance with products manufactured. 


The materials usoge variance 

The materials usage, or quantity, variance results from using more or 
less raw materials than provided for by the materia) standards. The 
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materials usage variance is the difference between the actual quantities 
of materials used at standard prices and the standard cost of materials 
allowed based on actucl ^oduction. 

Assume that the Nielsen Company produced 150,000 handkerchiefs of 
style 105 during a particular month. In producing these units, the cutting 
department used 65.000 yards of linen. The calculation of the materials 
usage \'ariance. based on these facts, would be as follows; 

Actual cost of materials wed at ttaodard price (65,000 4gi $.075) 14,575 


Standard coat of materials used (150.000 ^ $5 per 100 uniU) 4.300 

Unfavorable maurial uaafe variance 

Or 

Actual quantity of materials used, yd 65,000 

Standard quantity, yd (ISO.OOO units @ 40 yd per lOO uniU) 60,000 

Excess quantity used, yd . 6.000 

Standard cost, per yd ^ 

Unfavwmbls materials usafc variance $575 


It will be noted in Exhibit 10-1 that the Nielsen Company has provided 
A waste allowance In the cutting department of 30 cents per 100 hand* 
kerchiefs. This represents an offsetting credit against the actual waste 
loss. Since the waste allowance on handkerchief 105 is based on conver* 
sion costs as well as materials lost, it is theoretically incorrect to treat 
the entire waste allowance as a reduction of the unfavorable materials 
usage variance. One possible treatment is to allocate the waste allowance 
credit among the materials usage variarwe, the labor efficiency variance, 
and the factory-overhead budget variance. A less complicated method is 
to show the waste allowance as a separate (credit) variance and report 
it together with other variances on internal management reports. 

A materials usage variance may be caused by many different factors 
including the purchase of inferior materials, poor inspection, labor In* 
efficiency, imjwoper engineering specifications, theft, and defective tools 
or machines. It canrwt be automatically assumed that the materials 
usage variance is controllable by a department supervisor. Nor can it 
necessarily be assumed that a favorable materials usage variance is 
advantageous to the company. There may be an interrelationship between 
variances. For example, a favorable materials usage variance may be 
related to an unfavorable labor efficiency variance; i.e., labor may have 
conserved materiak by operating more carefully and at a slower output 
rate. Proper variance analysis requires a careful investigation of the 
actual causes. 

Lobor rate variance 

The labor rate, or price, variance represents the difference between die 
actual and standard rate per hour multiplied by the actual bows worked. 
Although the Nielsen Company's standard rates are based on the union 
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Ubor th.n provided io the etand^d ^od_ 

Assume that during a particul^ar month the ^ 

ina department of the Nielsen Company consisted of 6M * 

K The calculation of the labor rate variance would be as follows. 


Actual direct labor coats (600 hr % i2.«S) 

Actual hours at standard rales (600 hr ^ |2.$0) 
Unfavorable labor rate variance 

Or 

Actual rate par hour 
Standard rate per hour 
Rata variance, hr . 

Actual hours worked 
Unfavorable labor rale variance 


$1,710 
1.680 
I 30 


$2 8S 
2 80 
I OS 
600 
$ 30 


lobor efficiency varlonce , 

The labor efficiency, or <iuantity. variance represents the difference be- 
ween the actuel hours worked and the standard allowed hours (based 
on actual production ) multiplied by the standard hourly rate. 

Assume that in the sewing department of the Nielsen Company 
handkerchiefs of style 105 were produced in a particular month and that 
MO actual direct-labor hours were incurred. As indicated wrlier in this 
chapter, based on these facts, the calculation of the labor efficiency vari- 
ance would be as follows: 

Actual hours worked at standard rale (640 hr $2.60) $1,792 

Standard labor cost of production (160.000 units @ II per 100 units) 

Unfavorable labor eflWcncy variance 

Or 

Actual hours worked 

Standard hours allowed (160.000 units X .337 standard hr per 100 uniU) S71H 

Labor ineflicieDcy. hr 

Standard hourly rale 

Unfavorable labor inefficiency variance 


Two-varionce overhead analysis 

The net factory-overhead variance, i.e., the difference between factory 
overhead applied to production and actual overhead incurred, may be 
analyzed as either two or three variances, The two-method ov'erhead 
variance analysis, consisting of a budget and I'olume variance, was 
described in Chapter 6. It will be reviewed here merely to round out the 
discussion on standard costs. 

In order to illustrate the calculation of these variances, assume that at 
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the close of the yew the following f«rts applied to the pressing depart, 
ment of the Nielsen Company: 


Actual hours ^.SOO 

Staodtrd hours 9,400 

Actual variable factory overhead 19,600 

Actual fixed factory overhead 130,000 

Standard variaWc overhead rate, per hr (Exhibit I0.d) I1 

Fixed facloryH>verbead rate, per hr ( Exhibit 10^6) I3 


The net o^'erhead variance is $2,000, as shown below: 


Standard factory overhead af^ied to poduction (9,400 aUodard hr 

$37,600 


Actual factory overhead j9,60Q 

Net unfavorable factory -overhead variance $ 2,000 


The budget variance 1$ calculated as follows: 

Actual factory overhead • 

Budgeted factory -overhead allowance (adjusted to actual 


lavel): 

Fixed 

Variable ($l X 9,400 standard hr) 9,400 39,400 

Unfavorable budget variance 


In practice, the budget, or spending, variance may be partially due to 
fixed costs devUting from the budget, e.g., higher rates of pay for super- 
visors than budgeted, more actual depreciation, insurance, or taxes than 
budgeted. If, for example, the actual fixed factory overhead had been 
$30,100 instead of $30,000 as budgeted, the unfavorable budget, or spend- 
ing, variance would have been $300 instead of $200. 

Since the fixed factory overhead has been assumed to remain constant, 
i.e., as budgeted, the budget \'ariance applies entirely to variable over- 
head and also may be calculated as follows: 


Actual variable factory overhead 

Budgeted variable overhead allowance ($1 X 9,400 standard hr) 

Unfavorable budget variance 


19,600 
9,400 
$ 200 


The $200 budget variance actually consists of several different indi- 
vidual overhead cost variances, e.g., indirect labor, supplies, repairs, A 
comparison between the actual amount of each of these costs and the 
budgeted allowances will be presented in the factory overhead control 
report prepared for the pressing department. 

The volume variance, or capacity variance, indicates the extent to 
which fixed factory-overhead costs Iwve been absorbed by production, It 
is calculated as follows: 
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Budget overhead allowance 

Overhead applied to j^oduclion 

. $39,400 
37.600 
$ 1.800 

Loiavorawe ‘OiuNifr 

Or 

10.000 

budget je*ei. or 

. . 1 hr .... 

9.400 

Accuai - ••• — 

k , 600 

laie 

r&t^ . . . . 

.. .. « 

I* ixeo iaciwy^»“ • asv 

Unfavorable voiume variance 

$1,$00 


Three-vorlance pverheod onolysis j - « 

In the three-variance analysis, factory os erhead is applied to pt^i.ction 
in the same manner. i.e„ the standard oierhead rate multiplied hy the 
number of standard houn. Thus, the net merhead I'ariance between 
overhead applied and overhead actually inclined remains the same: 
S2,000 in our illustration. The essential difference between the two- 
variance method and the three-variance method of overhead analysis is 
that under the latter procedure variable factory overhead is presumed to 
vary with, or is allowed to the factory on. the basis of actual hours 
Tither (han standard hours. 

Under the three-variance method, the following xariances are derived: 

Budget, or spending, variance, This represents the difference be- 
tween actual o\'erhead incurred and the budget adjusted to the actual 
le\-el, expressed In actuct rather than standard hours. Using the data 
for the pressing department of the Nielsen Company, this \'ariance is 


calculated as follows: 

$39,600 

Budgeted overhead adjusted to actual level: 

$30,000 


9,500 39.500 

> ariaoic \oi a y.pw •••/ • 

$ 100 

2. Efficiency variance. This is the difference between actual and stand- 
ard hours worked, i.e., labor efficiencj' in hours multiplied by the stand- 
ard factory-overhead rate. This is based on the assumption that the cost 
of labor inefficiency includes factory c«'erftead as well as labor. For the 
pressing department of the Nielsen Company, this amounts to S400 as 
shown below; 

Actual hours worked 

9.500 

Standard hours 

9,400 

Lalxv ineflkieDCy variaoce, hr 

100 

Standard overhead rale 

$4 

Unfavorable efficiency variance 

$400 


3. The volume, or capacity, variance. Under the three-variance method, 
this represents the difference between the budget adjusted to the actual 
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level, expressed in actual Iwmrs. and the overhead that would have been 
applied to production had there been no labor inefficieiwy, le., actual 
hours multiplied b)' the standard overhead rate. The calculation of the 
volume variance for the pressing department is shown below: 


Budget adjusted to actual level • 

Overhead applied, based on «f/ue/ houia (9,S00 X $4.00) 


Unfavorable volume variance 


$39,500 
38,000 
$ hSOO 


Under the two* variance method, the volume variance amounted to 
$1 800 whereas it is only $1,500 under the three-variance method. This 
difference Is erpial to the lOO hours of labor ineflBciency multipUed by 
the standard fixed factory-overhead rale of S3 per hour. In effect this 
means that under the two-variance method, the volume variance is 
partUlIv due to labor inefficiency; Le,. the level of operations would have 
been higher had labor functioned at standard efficiency, This is Illustrated 
below: 


Fixed factory overhead actually abwbed (9.400 standard hr @ $3). . . $26,200 
Fixed factory overhead that would be absorbed if labor worked at 

standard efficiency (9.600 actual hr @ $3) 2ZM 

Portion of volume variance under two- variance method due to labor 

inefficiency . * ^ 

The three*variances must ol course equal the net overhead variance, 
as is indicated below. 


Budget variance * $ 100 

Efficiency variance « ^ 

Volume variance 

Unfavorable net overhead variance |2,000 


Evgluotion of the three-vorionce method 

The principal value of the three-variance method of overhead analysis 
is deriN'ed from isolating the efficiency variance and basing the budget 
allowance on actual rather than standard hours. It is questionable, how- 
ever, whether the three-variance method really introduces additional 
precision in the analysis of overhead. The efficiency variance is based on 
the assumption that a real loss in .the use of fixed facilities occurs as a 
consequence of labor inefficiency. This would only occur under the rare 
circumstances where a plant operates at maximum capacity. 

Under the two-yariance method, the budget variance, which is re- 
garded as largely controllable by department supervisors, includes any 
increase or decrease in variable factory overhead arising from lalw 
inefficiency. This occurs because the actual overhead is c<^pared with 
a budget allowance based on standard hours. Und« most circumstances, 
this would seem to be a more realistic approach to overhead variance 
analysis. 
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Review oodehongeo stond^s 

For control purposes, rt is important that the 6 standards 

actual perfowali^ is measured should ^ ^ven 

should bTreviewed periodically to ensu« tha ,hLge 

to changes in production which have taken place. 

in the Irade ofmaterials used in the manufacture a ^ 

be reacted in the standard, so that variances used for contr p rpo 
are realistic indicators of the actual situation. .,.„tnries 

When standards are changed, it is necessary to revalue "V®"™ 
Generally, it is desirable to cost out the inventones , 

new standards, so that the gain or loss from revision of sWndards u 
buried in the varUnce accounts. This difference is charged to a special 
account called Gain or Loss from ReoWon of StaruUnis. 


Chapter supplement: statistical control charts and variance 
analysis 

During recent years, statistics has begun to have an important influence 
on the collection and analysis of accounting data.* In particular, applica- 
tions of sampling theory in accounting have enormously increased. 
Sampling techniques are being successfully employed in such areas as 
error detection, counting and pricing inventories, checking on the ac- 
curacy of perpetual Inventory records, aging and confirmation of re- 
ceivables. intercompany billings (airlines), condition of fixed assets 
( telephone poles), cost determination, and verification of internal control. 

Statistical sampling is based on the occurrence of random, or chance, 
data. Although the distribution of data may adhere to other patterns— 
e.g., binomial, Poisson— applications of sampling theory largely are 
based on a nomutl, or botl-shoped, distribution, which Is very common. 
Two important characteristics of the data (observations) are their central 
tendency and their dispersion. The more disperse, or scattered, the data, 
the less representative the mean of the sample data is of the entire popu- 
lation. Dispersion may be measured in several ways, including (1) range 
(R). which is the magnitude of variation between the highest and 
lowest values, (fl) the average deviation (X — X)/n, which is the average 
of the deviations of the individual Items from their mean, and (3) 
standard deviation 

(X-X)> 

n 

(eb«rl M. Trv«blo«d ond fichord M. Cr«rt, Samplhtf T*dinlqv«i In A««MnHn9 
iSnqltwo^ Cnei, NJ.t rr»nKc»'H«ll, Uc., T9S7h Lowr«n€« L. Von<* «nd iohn 
Sretiftkol Sonqilng Ut Av#rM» «nd AccMMofiti (N«w Yqrkt John W«l«r & Soni, Inc.. 

1956 ). 
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which is the square root of the sum of the squares of the deviation from 
the mean divided by the number of values. The standard deviation is 
most commonly used in probability studies, since it generally provides 
the most precise measurement of dispersion. 

In a normal, or bell -shaped distribution, the mean of the values 
(X) ± 1 sUndard deviation (e) includes 68^ percent of the values. The 
mean ± 2 standard deviations includes 9$.S percent of all values, and the 
mean ± 3 standard deviations includes 99.7 percent of ail \'alue$. This 
means that in a normal distribution 997 out of 1,000 of the data will be 
found within the bourKiarles of the mean ± 3 standard deviations. This 
is shown in Fig. 10*1. 

In standard cost systems, a difficulty that presents itself is determining 
when a variance is signiBcant. It might be argued that if the standard 
represents a level of good attainable performance, all deviations are 
meaningful. However, experience with actual cost data shows that the 
data wilt vary upward or downward (from the mean) and that most of 
these variations are inherent in the data; that is, the deviations are normal 
or occur for uncontrollable and probably unknown reasons. Failure to 
recognize this normal tendency results in efforts to explain irtexplicable 
variar)ces. It evokes frustration on the part of the cost accountant, factory 
managers, and laboren. Statistical control charts are most useful in 
overcoming this situation. They also generally will provide more precise 
data, more rapidly and at less cost. 

Statistical control charts have their origin in statistical quality control 
charts, on which there exists an extensive literature.’ The control chart 
defines the limits within which normal or chance occurrences take place. 
Data which fall beyond these boundaries may be assumed to be ab- 
normal, i.e., to represent significant variations from the norm of Ae 
population. When the oK^erved data fall outside of the control limits, 

' 4«r •tomple. L Ofonh SrvtbtUpl OuelHr 3t td. (N«w Yorkt 

M<Ct«w*HII| a««k Compofiy, 1944^ WilCoa O. C9<hr«A, Sonptlns UthfH%aw%, U td. (New 
York. John Wilay 4 So«s. Joe.. I969h ond WHItaa Sdwordt Oominp. Um$ tliaory $1 
SoMpKnp (Now York) John Wiloy 4 Sent, tot.* 1950}. 
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Exhibit 



6.92 

6.90 

7.00 

7.01 

7.02 


Number of iteDU 
per eemple 


Toul 

Mem (X). . 
Rente (fi). 


Grand mean (^). . . 
Average ranfe (A. 


6 96 
27 


DeU Suppoftini SutisUcal Control Chart 
Labor Coel per Unit 


.Vamber of tcmpUs (iweW 


the system is described « being out of control, and the causes require 
investigation. In establishing a control chart, the degree of precision 
desired must be specified. In the case of control charts for cost analysis, 
often 3 standard devUtions are used, as will be the case in the illustra- 
tion which follows. . , , 

In Exhibit 10-7, the actual labor c-ost of a product manufactured has 
been summarized for a 10-week period, each week containing 5 workday 
or daily samples. The standard cost for the product is $6.90. If the 
actual data In Exhibit 10-7 were plotted, a normal distribution would 
be achieved, as shown in Fig. 10-2. The more observations taken, the 
closer the mean of the sample would be to that of the entire population. 
The mean (?) for each week is calculated by totaling the cost for each 
week and dividing by the number of samples (e.g.. first week 34.78/5). 
The range (fi) represents the magnitude of the difference between the 
highest and lowest values in the sample (e.g., first week 7.09 — 6.87). 
The average of the means (?) and the average of the range (R) is 
calculated in a similar fashion. The control limits are reflected in the 
following equations: 

Upper control lirail {(JCL) « ? + 

Lower coutrol limit (LCL) * ? — 

The values of ? and R are 6.98 and £7 respectively, i.e.. for the data 
in Exhibit 10-7. By referring to Exhibit 10-8, we can detennine the value 
for As. This is done by comparing tbe A> column with the n column for 
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Fig. 10-2 Diwibution of Mmples of labor cost per tuiit 

five samples, or observation subgroups. A, thus equals .58. SubsUtutiog 
in the formula, we now obtain the following control limits for out daU: 

UCL - 6.98 + (.58)(.27), or 7.14 
LCL - 6.98 - (.58)(.27). or 6.82 

The control chart now appears as shown in Fig. 1(M. To repeat, as 
long as *e data fall within the control limits, they will be due to chance 
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Fig. 104 Cwitrol chart for samples oi labor cost per unit. 
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Exhibit iO^B 
Facu« for DrUrmioiog from f ‘he 


n, 

number of 

in subgroup 

aw* . 

At. 

/ocfor/or 

X <hufi 

Fucioes }or fi chart 

tow<f tcnirol 
iimii 

Di 

upper control 
timii 

2 

1 SB 

0 

3.27 

3 

1.02 

0 

2.57 

4 

0.73 

0 

2.28 

$ 

O.SB 

0 

2.11 

6 

0 43 

0 

2.00 

7 

0.42 

0.08 

1 92 

B 

0.37 

0.14 

1.86 

9 

0 34 

0.18 

1 82 

10 

0.31 

0.22 

1.78 

u 

0 29 

0.26 

1.74 

12 

0 27 

0 28 

1.72 

13 

0.2S 

0 31 

1.69 

14 

0.24 

0.33 

1.67 

15 

0.22 

0.3$ 

1.6$ 

16 

0.21 

0.36 

1 64 

17 

0.20 

0.3B 

1.62 

IB 

0.19 

0 39 

1 61 

19 

0 19 

0 40 

1 60 

20 

0 IB 

0.41 

l.$9 


* llpp«r conirul limit for T • UCLi 
Lower coirtrol liinil for ^ ■ LCLt 


X “ Xfft- 


999 times out of 1.000 and can be ignored, The only exception to this is 
if the data, while still remaining within the control limits, follow ® 
tinuous trend in one direction. This should be investigated, as should all 
data falling outside the control limits. 

It will be noted that two columns in Exhibit 10^ were not used (Dt 
and Dg). These columns are used if a separate control chart also is pre- 
pared for range. Since the sample data rarely exceed the original range, 
range control charts are not commonly used in variance analysis. 

Control charts are of great value in variance analysis. However, caution 
must be exercised. Their value diminishes when standards are not con- 
sistent (equally tight or loose for all products). It also should be 
emphasized that the fact that the data fall within the control limits does 
not imply that d>e operation is being performed at maximum efficiency. 
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ProhleTm and cases 

IQ.J Measures of capacity and busincsa purpose. Expidn fully the various measune 
of production capacity and the influence of each upon costs developed lot 
these management purposes: 

1. Product costing and pricing 

2. Cost control 

3. Plant shutdown 

20-2 Costs and motivation. Discuss the role of accounting measuremenU in the 
motivation and control of wnployecs and lowerdevd supervisory personnd, 

10*3 Idle-faciltties cost. Indicate how the cost of idle facilities should be accounted 
for with respect to the firm's profit seeking objectives, the nation's welfare, 
and economic activity intemationally- 

10*4 f^onproductioe labor time. Comment on the possible ways of taking into con- 
sideration in standard costing nonproductive labor time, such as "personar 
time required by law or the union contract and "down” time caused by the 
breakdown of madiincs. Indicate how such factors might affect the setUng of 
standard costs, the analysis of variances, and corrective action resulting from 
the analysis and interpretation of variances. 

20-5 ^ overogtog in coif accounting. In setting sUndards and e$tablishiii| 

standard costs, there is a considerable amount of averaging. For example, 
processing time In an operation may vary with the particular machine used; 
yet a standard time widch is ftn average time ordinarily Is developed and 
used. Mention other factors for which averages might be used, and discuss 
the importance of this averaging in the analysis of variances and the use of 
standard costs for control purposes and for product costing and plaruiing 
purposes. 

20-5 Standard costs and joh-order systems. Explain how standard costs developed 
in a job-order meth^ of production may be useful at a later time if the firm 
changes to a continuous process anengement. 

Materiais shrinkage and loss. In establishing standard costs, how might the 
shrinkage and loss of materials be taken into consideration? 

10“8 standards and doUar standards. What merits are there in using 

physical measures of materiaU and labor rather than dollar measures b con- 
trolling an operation? Are these same measures useful and suffid^t for 
product-costing purposes? 

20-9 Standard costs and the accounting system. Describe how standards and stand- 
ard costs might be developed and used without incorporating such data bto 
the formal accounting system. 

20-10 Change in standards. Standard costs and their underlying standards frequently 
are adjusted for factors which are considered to be uncontrollable by various 
levels of management. Suggest some types of factors for which us^ in- 
formation can be obtained by not changing the standard but by mfleettog the 
factor as a variance. 
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10-11 

10-12 

10-13 

10-14 

10-15 

10-16 


10-17 


10-18 


10-19 


standard prcdvcl cost, o«d staodofd operutiOM coM. Discuss *he inl^BTrela- 
touship l^een standard costs d«v«lop«d for products and st«,datd costs 
developed for production operation. 

Automotion ond standard costs. Describe how the increased use of auto^ti^ 
in a particular factory may affect the estabUshment and use of standard costs 
in controlling operations. 

standard costs and free enterprise. Are standarf ^ ‘'’ton“<l^vI 
to a free.entetprise economy, or are they useful a^ m a nonr^prtrive 
environment? -Se there any particular industries in which you feel that stand- 
ard costs would be of little, if any. use? 

Succeai 0 / standard cost 9^ams- Mention some factors which might con- 
tribute to the failure of a sUndard cost system to be utUzed effectively. 

Standard cost card. Desaibe the function of a standard cost card- 


Storxiard inatsriaU cost OilctiUlion. The manufacture of Binos requires thr« 
units of material R at a standa«l cost of $2.20 per unit. Dunng 1 week. 400 
units of Binos were produced, and 830 units of material R were consumed m 

this production. Calculate: 

1. Tfie standard materials cost per unit of Binos 

2. The total standard cost of maieriab for Binos for the week 

3. The cost of materials used in excess of standard 

Standard labor cost calculation. The Carcia Company has detennined that 
during a particular month of average length 4,400 units of Otxop could be 
produced. Based on a study, an average of 20 out of an average of 200 man- 
hours per week is lost for various reasons- The five production employees 
vi^rk an average of 40 houR per week. Total payroll cost paid on a weekly 
salary basis amounts to about 11.600 per month. Indicate how each of these 
items of information might influence the development of a standard labor cost 
per unit of Otrop produced. 

Appraisal of standard cost uaoge. The Torres Company has divided its factory 
into four processes or cost centers. The use of each of these processes is re- 
quired to manufacture product Oho out of material Beta. The firm also manu- 
factures other products, but not all of them require aQ the processes. Each 
process has been assigned a standard operating cost per hour for labor and 
factory overhead amounting to $28. Discuss the usefulness of the standard- 
costing system for control purposes and for the costing of product Oho. 

£^ect of capacity maasursment on moke or buy decisions. The Sflva Company 
manufactures parts and assembles them into a single major finished product. 
Slight variations in the design and complexity of the finished product are 
made to produce different styles, which are marketed at different prices. 
Some of ^e parts which are used m the assembly of the product are quite 
standard, since there are several other companies which manufacture them 
ond supply them to the industry. 

The management recently established the policy that the Silva Company 
should manufacture the parts when it is more economical to do so and should 
purchase them from outside suppliers, if available, when the purchase price is 
at least 5 percent lower than the Silva Company’s cost to manufacture. 
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In taplemenUng dus p<Jicy. the controller ot Silv* realized that the cort oj 
manufacture would depend upon the particular measure rf capacity used In 
calculating the factory-overhead rate. He fell that two particular measures of 
capacity «re significant, practical capacity and normal capacity. Practical 
capacity was defined as the theoretical maximum capacity of Ae Ann minus 
certain unavoidable inefficiencies over whir* essentially there was no control. 
Normal capacity was defined as Ae average capacity experienced by the 
firm over Ae past 2 years. The factory-overhead rate for Ae cunent year on ■ 
practical capacity basis would amount to $9 per direct-labor hour, whereu 
on a normal capacity basis it would be $14 per direct-Ubor hour. The firm 
was eunenlly operating at 80 percent of practical capacity and in past yean 
had operated at from 45 to 90 percent of prectical capacity. 

The controller proposed Ae following rule wfth respect to decUlons to 
make or to buy the compwient parts: ‘In determining manufactured cost. Aa 
practical-capacity factory-overhead rate Aould be used when Ae firm U op- 
eratine at 75 percent of practical capacity or above; Ae normal^npadty 
factor-overhead rate should be used when the firm is operating at less Aao 
75 pwcent but more than 50 percent of capacity. In addi^, when Ae 
firm te operating at 50 percent of cepacity or less, factory overhead should be 
excluded entirely from the celcuUtion of the manufactured cost. 

Appraise Ae rule devekT>ed by Ae controller, and discuss any modlfita- 

tions you might wtnt to mike. 

Tf) on Capacity measurement and acceptance of orders. The Avada Company wanted 
to «abillze its production at approximately 90 percent of practical capadly 
and tlso was not interested in expanding beyond Its present size. The com- 
pany was in a position to select which orders it vrished because of its tepuls- 
tion for quality and its long-established badition of relU^ty. In recent yetn, 

Ae company had operated at 75 to 95 percent of practiAl capadty. 

In order that stebUily might be achieved, the following policy was pro- 
posed by Ae controller: "When the firm Is operating at 75 to 85 percent of 
practical capacity, no order should be accepted which does not cover Ae 
direct costs of materials and Ubor plus SO percent of Aese prime costs. Wte 
Ae firm is operating at 88 percent of pr^cal capacity or above, no mia 
Aould be accepted whWi does not cover Ae direct costs of materials and 
labor plus 30 percent cf these prime costs." 

The controller explained that as the firm approached practical c^ty it 
should not demand so modi profit in quoting prices for potential orders, He 
stated that "even the 30 percent was ’pure gravy' because lact<«yK>ve^ 
costs are covered whenever the firm was operating at fiS percent of practical 

capacity." , , w 

1. What do you think of the controller's suggestion and of his reasoning to 

support it? , . ,, 

2, If you were to modify his ptt^, what additional mformatfon would you 

want? 

10-21 Weaning of vomnces. Explain the general distincticm between a price « • 
rate variance and a quantify or efficiency variance. 

10 QO Overhead efficiency variance. Many finns fail to celeste ^ oywhed 
efficiency variance. What is the ineanmg of this variance? Are firms justified 
in not calculating it? 
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20-23 

10-24 


Container 


lUm no. 

Dmripiion 

Coif 

Cownenit 

2147 

31S 

4-oa bottle 
Ubel 

iS 30 per gross 

3 30 per 1,000 1 

for waste and breakage— 2% 
Allow for waste and breakage— 3% 


( Product will be reihipped in bottk case*.) 


WftoW*. maS u«L- 

go out » find *e cause of unfavorable a 

variances and can find no explanation f« than. Can you gg 
method to assist the st^rvisor? 

Prepoforion of itsndetd cost afceef. A new p^u« of 

Ur^Lov sldn lotion, to be sold in 4^ a^suggated retail F‘“ 

of $1. Cost and production studies show the foUowmg cost: 


Rav Materials 


litm no. 

DtKripiion 

CWf 

Quantity uerd per 
/25-ga( baUh. lb 


Compound 34A 

$40 per 100 lb 

70.0 


Alcohol and gtycerin 

40 per 100 lb 

76.0 

• r 


Perfume oil* 


3 .d 

A 4 


• Perfunte oil n mixed by the company according W iu secret forinuU. 


Standard costs of a 90-pound batch are as Wlows: 




Direct labor— 4.4 hr @ $1« per hr ^ - 

Manufacturing overbead--l7.S0 per batch plus $1.93 per standard 
labor hr 

(A^ofe.* A gallon conuina 12$ oa.) 


$2,169 9$ 
10 03 


Allowance for Lost Material 

OveraiUng, waste, and breakage— Allow 4% of standard materials cost 


Direct Labor per Gross 

Compounding 

Filling and packing 


0.12 hr at $1.90 
t . 00 hr at $1.60 


Manufacturing Overhead 

Compounding 83.00 per standard labor hr 

Filling and packing 1.30 per standard labor hr 

plus .90 per gross 

You are to prepare a standard cost sheet for one gross bottles of this prod- 
uct, arranging the data und^ the five subheadings listed above. Calculations 
should be made to the nearest cent per gross. 


(AICPA) 






cost ACCOUNTING 


Calcviatim of Stanford cost variances. The Fairbanks Company uses a stand, 
arf cost system- Inventoiies on hand at the beginning of the month, priced at 
standard, are as follosvs: 


Raw material A, 6,000 unila I 3,000 

Raw material B, 7,000 uniU n,2W 

ToUl »U.200 

Jo process 

Finished ijoods MS, 300 


The standard cost card for the single product manufactured by the com. 
pany is shown below: 



Depi. t 

Dept. : 

Raw materials: 

A, 8 units ^ $.30 

$4 


B, 20 units ^ 81.60 

32 


IHrect labor: 

4 hr ^$3 

12 


2hr@M 



% 8 

Overhead: 

Variable. $1 per hr 



Fixed, $3 

... 12 


Variable, II.SO per hr . . 


3 

Fixed. $4 per hr 

. . . 

8 

Total department cost. . . 

... 864 

$19 

Dept. 1 cost 


64 

Total product cost 



188 


The budgeted monthly fixed overhead for Department I is $24,000 and for 
Department 2 is $14,000. 

Purchases during the month were: raw material A, $13,720 (28,000 units); 
raw material B, $97^00 (80,000 units); supplies, $4,500. During the mondi 
2,000 of the units purchased of raw materia) A were found to be defective 
and were returned to the supplier. 

Unite completed and transferred during the month were 1,600 in eadi dc* 
partment. Two thousand unite were in process in Department 1 at the end of 
the month and were 50 percent cwnplete as to labor and overhead. No units 
were lost in process. 

PayroD accrued for producing departments during the month was: 
partment 1. $27,600 ($2,800 indirect); Department 2, $16,865 ($3,500 
indirect). 

Supplies \ised were: Departmerit 1, $1,500; Department 2, $1^00. Other 
direct overhead diarges were: Departineirt 1, 89,500; Department 2, $8,300. 

General-plant overhead is billed to producing departments at $2 per actual 
hour worked. Actual direct-labor hours worked in Department 1 were 8,000; 
in Department 2 there were 3,300. 

Since only two materials are used, *e company finds H easier to contrd 
inventories by making a physical count at the end of the manA instead of 
using a requisitioning system. At the end of the current month, fljere were 
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15,000 of A 29,000 >mi« of B in «ock. Finished goods on hand 
(At Standard) anKWOtedto $26,100. 


10^26 


Required: , 

1. The raw materials price variance (calculated on 


the basis o( purchases) 


was 


2. The raw materials utilizarion variance was 

3. The direct-labor rate variance in Department 1 was • 

4. The direct-labor rate variance in Department 2 was • 

5. The labor efficiency variance in Detriment I was • 

6. The labor efficienc)' variance in Department 2 was _ — - “ ‘ 

7. The overhead budget variance (overhead apphed on basis of stand 

hours) in Department 1 was 

8. The overhead budget variance in Department 2 was • 

9. The overhead volume variance in Department 1 was 

10. The overhead volume variance in Department 2 was 

11. The charge to finished goods was • 

12. The cost of sales for the month was 


Standard eort variance endfyrir. Department 1 of the Baker Company manu- 
factures product X. Because of the nature of production, a process cost sys- 
tern is used. Standard costs are integrated into the process cost accounts, The 
standard cost card for one unit of product X is as foUow's: 


Raw material A. Hb at $2 per lb 

Raw material B. 2 lb at $3 per lb 

Direct labor, grade A, H hr % $3.20 per hr 

Direct labor, gt^de B. 2 hr § S2.I0 per hr 

Departmental overhead (based on grade B labor hr): 

2 hr € $3.60 

Total standard coat per unit of product X 


3 2 00 
6 00 
1 60 
4 20 

7.20 

$ 21.00 


Material A is added at the beginning of processing in Department 1. and 
Material B is added at the very end of processing in Department 2. Two 
grades of direct labor are used, grade A and grade B, and each is assumed to 
be added uniformly throughout processing. 

Departmental overhead includes overhead items which are direct with 
respect to the department and also overhead items which hav*e been allocated 
to the department from service departments and from the general factory as a 
whole. Materials price variance is separated out of the cost accounts at the 
time materials are purchased. 

The annual departmental overhead budget for Department 1 is as follows, 
based on an annual capacity of 100,000 grade B labor hours: 


Variable overhead $ 60,000 

Fixed overhead 300,000 

ToUl $360,000 


The Baker Company adjusts variable overhead for the actual activity level 
ad)ieved in the month; fixed overhead in the adjusted budget represents one- 
twelfth of the annual fixed-overhead budget dollar amount. 

Actual production data for Department 1 for the month of May are as 
follows: 
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V^ork in Process lovenlory. May 1: 

600 actual uniU of product X (in terms of finished product), aU of 

which were H fin'shH « of May I (at sUndard cost) ja.WO 

Haw material K consumed in producUon, 4.W 1b 
Raw material B consumsd in production. 6.200 lb 

Actual direct-labor hours worked. |rad« A. 2.025 hr ^ 63.20 actual rale 

Actual direct-labor hours worked, jjrade hr 

Unita of product X completed and sent to finished goods. 1.000 

Work in Process iDrentory. May 31: ...... ,, , 

I OOO actual units of product X (in terms of linished product), all of 
which were one-fourth finished as of May 31 (at standard coal) 

Actual overhead incurred in May. Dapt. 1: 


I > 


Variable 
Fixed. . 
Total 


6 7,000 
25,000 
632.000 


Required: You are to compute the foDovrtng: 

1. Variable-overhead adjusted budget allowance to May 
1 Fixed-overhead adjurted budget allowance for May 

3. Materials usage variance, material A 

4. Materiab usage variance, material B 

5. Labor rate variance, grade A labor 

6. Labor rale variance, grade B labor 

7. Labor efficiency variance, grade A labor 

8. Labor efficiency variance, grade B labor 

9. Overhead budget or spending variance 

10. Overhead effidency variance 

11. Overhead volume variance 

12. Standard cost of goods manufactured 

13. Standard cost of Work in Process Inventory. May 31 

10.27 Fumihrre Company uses a stanrlarcl cost syrtem in accounting for 

Its production costs. 

The standard cost of a unit of himRure follows: 


Lumber. 100 fl ® 6150 per 1.000 ft 
Direct labor. 4 hr @ 62.50 per hr 
ManufacturiDf overhead : 

Fixed (30% of direct labor) • 

YariaUe (60% of direct labor) 

Total unit coal 

The following flexible monthly overhead budget is in effect: 


DM'labor hr BHimaUd t^head 

5,200 610.600 

4.600 

4.400 

4,000 (normal capacity) 9.000 

6 AdO 8»600 
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The actual unrt costs for the month of December were as foUows: 

Lumber used (UO ft ^ $120 per l.OOO ft) 

Direct labor (4^^ hr ^ S2.60 per hr) ... . * 

Manufacturing overhead ($10,560 -r 1,200 uiiiu) .. _ 

ToUl actual unit coat 2 


Required: Prepare an eihibit which shows an analysis of each element of the 
total variance from standard cost f» the month of December. 


(AlCPA) 


r 



r€lin9 and ReRortln« 


Several different types of standard cost accounting systems are found in 
practice. In general, howes-er, they either conform to or are vanat.cms of 
Iwo basic piltems. commonly refened to as the single plan and the 
partial plan. Under the single plan, variances are rwgn.zed on the 
basis of cost inputs. Le.. as factory costs are incun^. Hence, all charges 
and credits to Work in Process are made at standard cost. 

Under the partial plan, charges to Work in Process are made at actual 
cost, and credits are made at standard cost. Variances are determined on 
the basU of output The variances remain in the baUnce of the Work in 
Process account until adjusted by means of a physical inventory. The 


SingU plan: 


Co^tinpuU 


Partial plan: 


CosHnputs 


Cfhibli IM 

Coal Flows under the Sngle and Partial Plana 
Work in ProceM 


SUDdard cost 

Balance: Sundard 
coat of foods still 
in process 


Standard cost 


Work in Process 


•* Actual cost 

Balance: Standard 
cost of goods still 
in process plus or 
minus variances 


Standard cost 


Cost of goods 
nanoftctured 
(to finished 
goods) 


Cost of goods 
manufactured 
(to finisbed 
goods) 
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diff«ence between the inventory of work in process, priced at standarf 
tTe Wance of the account is presumed to represent variance 
from tundard cost. The cost flows under these two methods are depicted 

■"aS miJhod of ar^-unting for standard costs, the -i-/ P'f . 
be described later in this chapter. The dual plan combines the features 
of the two basic plans. 


The single plan 

The Johnson Company . 

The Johnson Company case is pesented to point out the procedure 
features of a standard cost accounting system operated according to the 
single plan. At one of its several decentraliaed plants, the Johnson Com- 
pany manufactures a single, standardized product called Zilch, for whic 
the demand is quite stable- The product is processed from material R, 
which is put into process at the beginning of the operation. Each piece 
of Zilch requires 1.1 pounds of material R. Normal shrinkage during 
proceuing is 10 percent of the weight content of the finished product. 
At the very end of processing. Zilch is packed in boxes of 20 each, each 
box weighing approximately 20 pounds. Material S is the box unit in 
which the finished product is packed. The standard product cost card 
which the company has prepared for Zilch is shown in Exhibit 10-2. The 
production unit is one box containing 20 pieces of Zilch. Each 20-unit 
box of Zilch should cost $13.28. according to the sUndard product cost 
card. 

A trial balance of the cost accounts as they appear at the beginning of 
the current month. January, is shown in Exhibit 11-3. 


Erhibit 

THE JOHNSON COMPANY 
Standard Product Coat Card 

Product: Ztlcb 
Quantity: 20‘umt box 
Grosa material required: 22 U> 
Ncvmal shrinkage: 2 lb 


Material R. 22 lb ^ $.30 $ 6.60 

Material S, 1 unit ^ $.1$ .16 

Direct labor— grade A. I hr @ $2-50 per hr 2.50 

Direct labor— grade B. hr @ $2 per hr 1.00 

Factory overhead (based on grade A direct-labor bonra). 1 hr: 

Variable $1.50 

Fixed 3.00 

Total standard coat per box $13.28 
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Exhibit IhS 


THE JOHNSON COMPANY 
Coat AixouoU. January \ 
Trial Balanca 


Maurial B invaDkry, 1,000 ^ $.30 
Material S iovaDtory* ^ 

Direct-labor payroll 

Factory -overhead costrol 

Work io proceaa 

Ftnished goods 

Coat of goodi sold 


MU 

1300 

MO 

-0- 

-0- 

-0- 

-0- 

-0- 


Otber accoiioU 



CredU 


$B40 

1040 


In Exhibit lU, the firm’s pkfming budget for the year, baaed on 
production of 12,000 units of product (which Is equal to 12,000 estimated 
grade A direcl Ubor hours), shows estimated production costs which the 
firm expects to incur in the factory. An annual output of 12,000 units of 
product is also the firm's practical capacity. 

It should be noted that the Johnson Company does not use standard 
cost for materiab in iU annual pUnning budget for production activities, 
because the firm anticipates that there wiU be some variances. This Is 
evident from a comparison of the budgeted unit cost of $8.66% and the 


Exhibit 11^4 


THE JOHNSON COMPANY 
Production Budget^Annual 
12,000 Boxes of Zilcb 




Tokl 

Ptrouipvi 

unit 

WatAriAlk 


$ 80,000 

$ 6.66% 

\f IIAArt m R . . . . ^ . 


2.160 

.18 

Direct labor — Grade A (12,000 hr) 

Dir#rt Ifthof^^GTsde B (6.000 hr) 


30.000 

12.000 

2.80 

1.00 

Factory overhead: 

Variable: 

In^irM-1 tn^t^rials 

.... i 2.000 


16% 

Supervisory salaries 

Repairs — machinery 

. . . . 18,000 

. . . . 1,000 

18,000 

1.28 

.08% 

l.SO 

Fixed: 

Depraciatioo*-inachiiiery 

D^DP^riation nlant 

. . . . 1 3,000 
. . . . 0,000 



Other 6ired 

. . 1,000 

18,000 

1.80 

Total production budget 


3160,160 

$18.34% 
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standard cost of $6.60 for material B, The budget contains estimates of 
what the firm thinks the actual incurred costs wiU he. whereas the 
standard cost indicates what the costs should be. In this case, the budget 
anticipates that actual shrinkage will exceed the 10 percent allowed in 

the standard for material R. , , i r j 

The standard factory-overhead rate of $3 per direct-labor hour found 
on the sUndard product cost card is obtain^ from the annual poduc- 
tion budget, i.e., estimated factory overhead of $36,000 12,000 esti- 

mated grade A direct-labor hours. The $3 rate is made up of $1.50 varia- 
ble and $1.50 fixed factory overhead. 

Production data for the month are as follows; 

Units of product completed: 800 boxes of Zilch. 

Units of product in process, end of nwnth: 4,004 pounds of material R, 
one-half processed. (This is the weight before normal shrinkage. It 
is estimated that this batch will amount to 182 boxes of Zilch when 
finished.) 

Material R put into production: 22,000 pounds (gross weight before 
shrinkage). 

Material R purchased: 23,000 pounds at 30 cents. 

Material R spoiled: 396 pounds ( no salvage value). 

Material S used: 800 units. 


Accounting for row motoriols 

Weekly summaries of materials sent into production proN'ide the basis 
for making the cost accounting entry to charge Work in Process, to 
separate out the materials quantity variance, and to credit the materials 
inventories. The materials price variance is separated out at the time of 
the purchase of materials. The variance is determined by comparing the 
standard cost of the shipment with the invoice cost. At this time the cost 
of freight, storage, and receiving are calculated also. These costs are 
not included in the materials cost; i.e.. they are treated as period ex- 
penses. 

The January entries to record the purchase and usage of materiab are 
shown as entry 1 and entry 2, respectively. No material S was purchased 
during the month. Purchased raw materiab do not, of course, become 
costs of production until they are used in production. 

( 1 ) 

Raw Materials loveotory— R (23,000 Ib @ .30) 6,900 


Material Price Variance -0- 

Aocounu Payable 6 900 

( 2 ) 

Work in Process 6,625 

Materials Quantity Variance 119 

Raw Materials Inventory — R 6,600 

Raw Materials Inventory — S 144 



314 


COST ACCOUMTINO 


The 800 finished units should have required 17.600 p^nds of tnatenal 
R (800 X 22 pounds). The 182 units still being processed should require 
40 M^nds Vi material R, which is added at the begutnmg of pr«essing 
(182 V 22 wmnds). The standard materiaU cost for starting and finishing 
Ki^a^doiig half the processing of the 182 output units in the 
ending work-in-process inventory (which u complete with respect to 

material R) amounts to 21.604 pounds X or *6,481 Each 

unit of the 800 finished requires 1 unit of packaging, costing 18 cents 

'‘The1't!a^d!I?materiaIs cost is set at 30 and 18 cents per pound for 
materials R and S. respectively. TTiese are also the ewent actual unit 
Drices At the present time there is no price vanan«. Any change m the 
supplier-s price would result in a price v^nce^ F« exmnple. assume 
that the actual cost of the 23.000 unit of R purchased was 32 cents per 
unit instead of 30 cents. The entry to separate out the pnee variance 

would be: 


Raw MaUriil> In^otory— R 

MaUrlaU Price VtrUpce 

AccouflU P*y®bl«.- . 


6.900 

460 


7.360 


Determination of this varianc* is useful to manageinent for reasons 
other than control. A price variance may help to explain a failure to 
reach a pUnned profit objective, and mav lead to a change in product 
design, quality, or price. 


exhibit 

THE JOHNSON COMPANY 
Meteri«ls Quantity Variance Report 

Queniily 

MaUriat put into production 22,000 lb mat- R 

Standard materiala allowance for production ac* 

corapliahed 21.604 lb mat R 

Variance (per attached pink slipe) 596 lb mat. R 

Variance anticipated in budget '"“if 

put (Q 1*06 H 

Excess of variance over budget allowance . . 

Reasons for total veriaoce: 

V Spoilage 

Inferior quality of materials 
Other (explain): 


Stondord 

Cott 

16,600 

6,431 
3 119 

65_ 

I 54 


Action taken to correct rituation: 
Machine repaired 


ProduedoD Manager 
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Exhibit n*6 

THE JOHNSON COMPANY 
Spoilage Report 

Production daw: Month of J«iiu»ry Type of rnWrish R 

Amount of .poiUge: 3« lb Percent of m.ter.el u«d: 1.8% 

Approamate stage of 

Cau« of spoilage: Materials damaged by faulty machine operation at beginni g 
of process 

Corrective action leken: Mechioe repaired . . . 

Disposition of spoiled materials (salvaged or discarded): Discarded 


PrrtHiii^imn MBnaesr 


Each evening at the John$on Company, the standard quantity of ma- 
terials is requisitioned and issued for the production scheduled for the 
following day. As production takes place, if additional materials are 
needed to replace those spoiled in production, an identical requisiHon, 
printed on paper of a different color (pink), is used to support the 
issuance of the excess materials required, These pink slips are the basis 
for the materials quantity variance report prepared daily. This report is 
prepared in the production department and sent to the production 
manager. A summary of materials variances for the week and month is 
prepared for the plant manager, as shown in Exhibit 11*5, 

Exhibit 11-6 is the spoilage report which is prepared daily for produc- 
tion management, when necessary, for all spoiled raw materials or par- 
tially processed product. This report ties in with the materials quantity 
variance report, Weekly and monthly summary reports also are prepared 
for the plant manager. 

The 2-pound material shrinkage per box (10 percent of 20 pounds) is 
normal (see Exhibit 11-2) and is not considered to be spoilage. The 
standards are set so that this normal shrinkage increases the materials 
cost per case of output from $$ to $6,60, Spoilage (other than the normal 
shrinkage) which is not salvaged is included in the materials quantity 
variance. In January. 396 pounds of raw material R were spoiled. No 
spoilage was salvag^ in January. 

Accounting for direct lobor 

Direct-labor costs incurred, according to payroll summaries, during the 
month of January amounted to $2,750 for grade A employees and $1,100 
for grade B employees. Actual rates are the same as the standard rates 
set by union contract, $2.50 and $2 per hour, respectively. In January 
grade A labor worked 1,100 hours, and grade B worked 550 hours (entry 
3 ). 
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(Direct Ubor PeyrdJ u debited and crediuare made to Cash and 
yari^ liabilities withheld taxes, etc,, for the total of $3,850. 
Direct-labor costs flow into the Work in Process account as a 
result of entry 4.) 

(4) 


Work in Process— Direct Labor - 

Labor Efficiency Variance— Grade A. . . 
Labor Efficiency Variance— Grade B . . . 

Direct Labor Payroll 


3.118 50 
522 50 
209.00 


5.8S0 


Equivalent units of output completed in January amount to 89X (i.e., 
800 + one-half of the 182 units still in process), Grade A direct-Ubor 
hours which should have been incurred amount to 891 (t.e.. 891 units 
of output Xl gr«de A direct-labor hour per output unit). Standard 
erade B direct-labor hours amount to 445*^ hours (891 units of out- 
m,t V U wade B direct-labor hour per unit of output). The standard 
direct-ll5 cost amounts to 83.118.50 ( i.e.. 891 hours of grade A x $2.50 

.(.445Vi hours of grade B X $2). u ^ l 

nte difierence between the standard direct labor charged to the Work 

in Process account and the actual direct labor credited to the Dir^ 
Ubor Payroll account is the total of the labor efficiency oanance for the 
two classes of direct labor. The Johnson Company follows the practice 
of charging or crediting the Ubor Efficiency Variance accounts as the 

payroll is distributed (entry 4). j . j. . 

In order to produce January’s output. 891 hours of grade A direct 
labor should have been used rather than the 1,100 actual hours, TTie 
209 inefficient hours multiplied by the standard rate per hour of $2.50 
equals $522.50, the grade A labor efficiency variance. SUndard grade B 
d^ect-labor hours amounts to 445>(.. Actual grade B direct-labor hours 
worked was 550. The 104H inefficient hours at a standard cost of $2 
each equals $209, the grade B labor efficiency variant. S.iice no labor 
rale variance or price variance is assumed or eakuUted in 
labor efficiency variances can be calculated more easily in the following 


way: 

Grade A direct labor; 891 equivalent units produced multipU^ by 
$250 standard direct-labor cost per unit of output equak $2227 50- 
Actual Ubor cost incurred, $2,750, minus standard labor cost. 
$2,227.50, equals $522.50 grade A direct-labor efficiency vato» 
Grade B direct labor; 891 equivalent units i«iduced multiplied by $1 
standard direct labor cost per unit of output equals $891. Actual 
labor cost incurred, $1,100, minus standard labor cost, $891, equals 
$209 grade B direct-labor efficiency variance. 

To show how entry 4 would appear if there were a labor rale varimw 
assume that the actual rate for grade A labor was $2.70 and the standard 
rate was $2.50. Entry 4 would be: 


.0 COST *CCOUMIIMG-»ECO«C>NO AMO tEPOtTIMC 


317 


Work ro Process— Direct Labor 
Labor Rate Variarwe— Grade A - . - . 
Labor Efljciency Variance— Grade A 
Labor Efficiency Variance— Grade B 
Direct Labor Payroll 


3,n« SO 
220.00 
522 SO 
209.00* 


4.070 00 


* Rounded. 

The libor efficiency report in Exhibit 11-7 is prepared for control pur- 
poses daiJy. Because the in-process inventories tend to be the sarne 
Ae beginning and end of each day, the actual labor hours and costs in- 
curred each day can be compared with the standard labor hours an 
costs for the units of product completed each day. When there is a sig- 
nificant change in the work-in-process inventory, this is taken into con- 
sideration in the analysis of direct-labor efficiency s’arian«s through the 
use of the equix'alent units measure of production. Weekly and monthly 
summary reports on the direct-Ubor efficiency sariance also are prepared 
for management mformation. 


Accounting for foctory overhead 

The actual factory os'erhead mcurred during January amounted to $3,800. 
of which $1,700 was variable and $2,100 was fixed. The actual variable 
overhead consisted of indirect materials amounting to $196, supervisory 
salaries, $1,320, and repairs to machinery. $184. Entry 5 records the in- 
currence of the actual factory overhead. Credits are made to .such ac- 
counts as cash, accounts payable, accrued liabilities, prepaid assets, and 


allowance for depreciation. 

<S) 

Factory Overhead Control 3,800 

Various Accounts 3,600 


Factory overhead is applied to production at the close of each month. 
At the end of Januar)*, standard o^'e^head amounting to $2,673 was ap- 


Exhibit it^r 

THE JOHNSON COMPANY 
Direct Labor Efficiency Report 
(Lsinf summary data for tbe month of January) 


Equivalent production $91 


Grade A labor 

Grade B 

ia6or 


Hours 

Cost 

Hours 

Cosl 

Standatd direct 'labor hour allowance 

891 

$2,227.50 

445 

$ 891 

Actual direct-labor hours worked 

1.100 

2,750.00 

5S0 

1.100 

Variance (no allowance for this van- 

ance was included in tbe budget) . . 

209 

522 SO 

104U 

209 

Efficiency. % (standard -i- actual) . . 


81% 

81% 


Reasons for variance: New production peraonnel 
Corrective action taken: 


Production Manager 



$18 
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Diied to production, This is derived by multiplying tlw stan^rd W of 
wade A labor ( 891 ) by the standard factoiy-overhead rate (|3>. Entry $ 
records the application of factory overhead to production. 


(6) 


Work in Process 

Factory Overhead Allied 


2.673 


2.6ta 


The Factory Overhead Control account and the Factory Overhead 
Applied «xount are closed out each month and the overhead variance, 
separated out. The Johnson Company uses the two-vanance method d 

overhead analysis discussed in Chapter 10. . ■ , 

Prior to determining these two variances .t is necessary to develop 
adiusted budgetary data based on the stan<^d hours worked in Janu- 
aT^e praSicI capacity for the month is detemu^ tn ter™ of ™t- 
pJt polenVul. to be approximately 1.400 units of ou^t. The fixed fae- 
Jory^erhead assignable to January’s a^sted budgrt amounU to 
1400/12000 of the annuel budget of $18,000. or $2,100. ^e enable 
factory^werhead allowance in January amounU to $1.3M.50 (i.e.. 
$1.50 X 891 sUndard hours). The total adjusted budget Is equal to 
I3,436.W, as shown in Exhibit 11*8. 

Entry 7 sets up the two variance accounts and closes out the Factory 
Overbid Control account and Factory Overhead Applied account. 
unfavorable budget variance of $363.50 is the differei^ betw^ the 
actual overhead ($3,800) and the adjusted budget (W.43e.M)_'^e un- 
favorable volume variance, which amounts to $76350. b the 
between the factory overhead applied to production ($2,673) and the 
adjusted budget ($3,436^). 


(7) 

Factory Overhead Applied 
Overb^ Budget Variance 

Overhead Volume Variance 

Factory Overhead Control 


2s673.00 
363. SO 
763 50 


3.800 


An overhead control report is issued monthly which compares the 
actual overhead costs incurred with the budget allowances. The r«^tt 
for the month of January for the Johnson Company is presented in 

Exhibit 11-9- 


Bxhibit 


THE JOHNSON COMPANY 
Adjuaied Factory Overhead Budget 
For the Month of January 

Variable factory overhead: 891 standard hours (gf«de A labor) 

Fixld factory overhead: (January practical «pa«ty. 1.400 -*• annual 
practical capacity. 12.000 X annual budgeted fixed factory over- 
head. 

Total adjuatad budget 


$1,336. SO 

2.100.00 

$3,436.50 
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THE JOHNSON COMPANY 
Overbetd Control Report 


Month of January 


(htrhtad costs 

Adjusted budget allcsfianecs 
^ i9$i standard hr) 

Aetual 

eos( 

Budget 

tarianee 

Pee unit 

Total 


t .UH 

1 25 
.06M 


m 

MmBm 

Supervisory salaries 

Repairs to machinery 

Total 

$1.50 

$1,336.50 

11,700 

$363.50 


Entry 8 relie\'« Work in Process of the starKiard cost of finished 

and transferred to finished goods. TTie baUnce of the Work in Pt^ess 
account is the standard cost of the ending 

The standard cost of goods manufactured amounts to $10,^ (i.e., 800 
units X 813 28 standard cost per unit as shown on the standard product 
cost card). 

( 8 ) 

Finiihed Goods 

Work in Process 

The balance of $1,793 in the Work in Process account can be double- 
checked by the following calculation of cosU remaining in process at the 
end of the period: 

Material R: 182 actual unita of Zilch at 18.60 sUndard 

material cost 

Material S 

Labor and Factory Overhead: 91 equivalent units of Zilch 

at $6.50 standard conversioo cost 

Standard cost of eDdin; workHn-procesa inventory 

As Zilch is sold, Finished Goods is relieved of the standard cost of 
goods sold» and this amount is charged to Cost of Goods Sold. The entry 
to record the sale at selling price must also be made. Assuming that half 
of the period's production is sold for $7,000, the entries to record the 
standard cost of goods sold are shown below: 


11.201 

- 0 - 


592 

$1,793 


Cost of Goods Sold 

Finished Goods. .. 

(9) 

5,312 

S.312 

Accounts Receivable 

Sales 

(10) 

?,000 

7.000 
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THE JOHNSON COMPANY 
BaiaDco in Manuftctorinj Co*l mxI Vafiaiwe AceoaoU 
Aflof jADoary 31 


Manufacturio? coat accounU: 
MttUrials inventorr— B 

Materials inventofy— S 

Work-iD-^ocesa ioveatory: 

$1,201 

$ 600.00 
396 00 

tfTAn# rk • * 

226 


Direct labor— grade B 

91 

273 

1,793.00 

ractory overu^'* 

inventtfV 


3.312.00 

fiiusneo goou» j 


5,312.00 

Total 


$18,618.00 


MaDufacturini variaoea accounU: 
MateoaJs price varUnce—R 


Materiab quantity variance— B 

$ 119.00 

Labor efBciency variance— A 

S22.S0 

Labor efficieocy variance— B 

206.50 

A 

Labor rate variance 

Overhead budget variance 

-0- 

363.50 

Overhead volume variance 

763.50 

Total 

$ 1,977.00 


At this point, the balances in the inventory, cost of sales, and variance 
accounts are as shown in Exhibit ll-lO. 


The partial plan 

Noture of the portial plan 

Under the partial plan, aU charges to Work in Process are recorded at 
actttal cost. As goods are manufactured and transferred to successive 
processes or to the Bnished goods stock room, departmental work-in- 
process accounts are relieved or credited at the standard cost of the goods 
transferred. The balance in the Work in Process account consists of the 
standard cost of uncompleted goods plus or minus variances from stand- 
ard. Variances are determined by taking a physical inventory, priced at 
standard cost, and comparing it with the balance in the Work in Process 
account. 

The portial plon illustrated 

Had the Johnson Company used the partial plan instead of the single 
plan, the Work in Process account would have appeared as shown in 
Exhibit 11-11. 
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THE JOHNSON COMPANY 
Work m Process Accoual 
Under tbe Partial Plan 


Work ID Process 


<04l 

Material S 
Material R 
Direct labor— A 
Direct labor— B 
Factory overhead 

Balance before adjiuuaeai 


144 

6.600 

2.750 

1.100 

3.$00 

3,770 


Stcndard cost 
Finiahed goods 


10.624 


An inventory of good, rtill in process as of January 31, priced at stand- 
ard ^d aiunt to *1.^ (see Exhibit U-IO). The toUl van- 
nnce would be calculated as follows: 


Chargee to Work in Proeeia ai actual coat 

SUndard coel of goods completed 

Balance of Work in ProccM. Jan. 31 
Leae: Phyeical inventory at standard coat. 
Unfavorable toUl variaocee 


$14,394 
. $ 3.770 
$ 1.977 


The toUl variance can be separated into its component elements by 
analysis of the underlying daU. Under this method, variance analysis Is 
facilitated if work-in process accounts are mainUmed by cost elements, 
eg., Work in Process— Materials, Work in Process— Direct Labor, and 
Work in Process— Factory Overhead, and the physical Inventory is 
priced accordingly. After the variances have been calculated, they mtfy 
be transferred out of the Work in Process account by the following entry: 


Material Quantity Variance— R 119. CM) 

Labor Efficleucy Variance— Grade A 522 . 50 

Labor Efficiency Variauce— Grade B 203.50 

Overhead Budget Variauce 363.50 

Overhead Volume Variance 763 , 50 

Work in Process 1,977 00 


After these variances have been removed from the Work in Process 
account, the balance represents tbe standard cost of goods still in process. 
It will he noted that, in the illustratioii, the variances are the same under 
both the single and partial plan. This occurred only because there was 
no materials price variance. Ordinarily, the amount of the materials 
price variance will differ under the two methods, since under the single 
plan the price variance is taken as materials are purchased whereas 
under the partial plan it is based only on the materials actually used. 
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The dual plan 

The dual plan of standard cost accounting combines the features of the 
two basic plans discussed. Under the dual plan, charges to Work b 
Process consist of actual quantities of materials at standard costs, actual 
hours worked at standard rates, and overhead applied at the standard 
rate. Completed goods, as under the other methods, are transfened out 
of Work in Process at standard cost. Under the dual plan, the materials 
price variance and labor rate variance are calculated on the basis of 
inputs, in the same manner as under the single plan, i.«.. as materials are 
purchased and direct labor incurred. The overhead budget variance and 
N’olume variance also arc determined in a manner identical to the calcu- 
lation under the single plan. However, in order to determine the materials 
usage variance and labor efficiency variance, it is necessary to take a 
physical inventory priced at standard cost, as under the partial plan, and 
compare it with the balance of the Work in Process account. Hence, the 
disadvantage of having to take a physical inventory under the partial 
plan also applies to the dual plan. 


Disposition of variances 

For external repoHing purposes, the variances may be dealt with In one 
of three ways: 

/. Writing them off against income of the period 

2. Allocating them over cost of sales and ending inventories of work in 
process and finished goods 

3. Writing off the controllabU variances against period income and 
allocating uncontrollable variances o%'er cost of sales and ending Inven- 
tories of work in process and finished goods 

All three of these methods normally would be acceptable to the 
American Institute of Certified Public Accountants. In this connection, 
the institute's Accounting Besearch Bulletin 43 comments as follows;* 

Standard costs are acceptable if adjusted at reasonable intervals to reflect 
current conditions so that at the balance sheet date standard costs 
reasonably approximate costs computed under one of the recognized 
bases. In such cases, descriptive language should be used which will 
express this relationship, as, for instance, awroximate costs determined 
on the first-in. first -out basis," or, if it is desired to mention standard 
costs, "at standard costs, approximating average costs.” 

Writing off varionces ogainst income 

Under this treatment, all variances are written off against income for the 
period. Hence, all inventories appearing on the balance sheet are priced 

' A<c«wntin9 RtiMKh liHUtln 43, Afi«flcon InilhaU of C«r1Iflo4 Pubik Accounlenli, 
Cofflinhl** on Accovniing Pr«<o40r«, Now Torit, leSS, g. 29. 
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$7,000 
5.312 
$l.6$8 
1.977 
$ (289) 


Exhibit JJ-12 

THE JOHNSON COMPANY 
locooK Suument 
For tbe Month oi JftDuary 

Sales 

Standard coal of sales 

Sundard ^ross profit 
Laaa: Variances (itcmixed) 

Actual gross profit or (loss) 

.. standard cost. If .he «iesjre 

anees w^u7d be an amount for the gain or loss resulting from pricing the 
inventories at revised standards. 

AMo<atlng vorignces . , , „ 

Under this method, variances are allocated over cost ^sales ending 
inventories of work in process and finished goods. Thus, m effect the 
ending inventories are priced at amounts approximating actual costs m- 
currel This would conform to the requirements of Bulletin 43. Using 
this method, the actual costs to be reported on external financial state- 
ments would be as follows: 



Sfandarti 

coti 

Approzimalefy 
i$% variance 

1 adjusitnent 

Ariudi 

cost 


% S,312 

$ $4S 

1 6,157 

W'Avk.in.nfiv'Ms invtfikitfv .... 

1,793 

287 

2.080 

Finished goods invenlny 

S.31S 

845 

6.157 

Total 

$12,417 

$1,977 

$14,394 


On the balance sheet at the end of the period, the inventories are 


reported in this manner: 



Material R 

$600 


jVfat^iai S 

396 

$ 996 

W Ark m 


2.080 

6,157 

9 9 Sn WL AM 

Finished goods 




$9,233 
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The disclosure ol actual cost on the income statement may be as 


follows: 


Sates 

Standard coat of aalaa 

Sundard grcaa ^ofit 

Less: Variances (itemteed). 
\ctual gross profit 


. $7,000 
. 1.688 
. $ $43 


Disposition dependent upon controllability of variance 
Under this method, a distinction is made between controllable and non- 
controllable variances. On the assumption that they are relatively un- 
controllable, price and labor rate variances would be allocated over 
cost of sales and ending inventories of work in process and finished goods. 
All other variances would be written off against period income, since 
they are presumed to represent inefficiencies (or efficiencies) that cannot 
be properly capitalized as inventory charges (or crediu). While the 
N'olume variance also may be at least partially controllable, adding back 
the cost of idle facilities to inventories generally is unwarranted. This 
method is conceptually sound and conforms to the requirements of 
Bulletin 43. provided that the standards represent an attainable level of 
performar)ce. 


Controllability of variances 

The variances which have been identified are; 

Materials price variance 

Materials uaage. quantity, or effic iency variances 
Direct-labor rate variance 
Direct-labor efficiency variance 
Factory-overhead spending, or budget, variance 
Factory-overhead volume variance 

Actual production costs incurred during a period of time may exceed 
standard costs for any of several reasons: 

f. Utilization of materials, direct labor, or plant in excess of the 
amount that should be used to do the production work accomplished 
(usage, quantity, or efficiency variances for materials, direct labor, and 
factory overhead ) 

2. Purchase of more expensive direct materials or direct-labor services 
than anticipated or "allowed for** in the standard (price or rate variances 
for materials and direct labor) 

3. Incurrence of higher factory-overhead costs than anticipated ( in Ac 
factory-overhead budgetary allowance ) for the particular level of opera- 
tions achieved (factory-overhead spending, or budget, variance) 

4. Idleness, or lack of activity (idle capacity, or volume, loss) 
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E^ch of these may> in turn, be explained by eny of several factors, some 
of which are controllable and wmt noncontroUable. 

Reporting voriances 

The task of variance analysis Is to determine and isolate the causes of 
variances and to report to management those situations which can be 
corrected or controlled. Some of the causes of variances are outside the 
control of any level of management. For controllable variances, the 
amounts and causes of variances are determined, responsibility for the 
variances is established, and efforts are made to instigate corrective 
action. 

For a control system to operate effectively, it is essential that variances 
^particularly those which are controllable — be reported as soon as the 
variation occurs. Corrective action can only be made for future produc* 
tion activities. Frequent and timely variance reporting enables the firm 
to take corrective action and to keep operations in control as production 
activities take place. Variance analysis is rather useless if it is done only 
after a project is completed or a time period has passed. 

Usually materials and direct'labor variances which are controllable 
can be reported and corrected on a day-to^ay basis. On the other hand. 
faetory«overhead varianceS'-if they are controllable at all- -ordinarily are 
not controllable in such a short time period. Monthly reporting, therefore, 
may be sufficient. 

For a control system to be effective, it h essential also tliat the "organi- 
zational lines" of the firm and the "fixing of responsibility" he certain 
and explicit. Haphazard definition of policy and responsibility is a w*cak* 
ness found frecfuently in present-day institutions, including business firms, 
In such situations, "buck passing" and expediency lessen the usefulness 
of control systems. Individuals cannot control situations over which they 
have no authority. In variance analysis, it is very important that the 
precise and ultimate cause of the variance be determined and that the 
cause be traced to the appropriate level of management and the indi- 
vidual or group responsible 

Frequentl)', the responsibility for a variance is a joint one. Corrective 
action, therefore, must be joint also. This may be accomplished by 
bringing together, for puiposes of seeking a soluHon, the individuals 
jointly responsible. In variance analysis, there often are situations in 
which correction of the out-of-control situation would involve conflict 
with one of the firm’s stated policies. In such cases, the particular policy 
should be reexamined and perhaps changed. If the conflicting policy is 
not changed, such a variance must be regarded as uncontrollable by any 
individual or level of management except that responsible for the particu- 
lar policy. The ultimate responsibility for a variance thus may rest with 
the higher levels of management rather than with the lower levels to 
which responsibility may improperly be assigned if variance analysis is 
not done carefully. ' 
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Efficiency vorlances 

In standard cost accounting, an efficiency variance ordinarily is computed 
for materiab and direct labor. Usage, quantity, or efficiency ^'ariances 
indicate that more of the maleriak and direct-labor time are being 
utilized in accotnplUhing the production work of the period than should 
be used according to the standard. Some possible reasons for the excess 

usage are: . 

1. Changes in product design or production technique 

2. Inferior quality of material 

3. Inefficiency and/or spoilage by men or machines 

A change in the product design may cause a change in the amount of 
materials required for a given amount of production, and/or it may 
renuire the use of new types of materials. This excess is revealed as a 
materials quantity variance only If the standard product cost data are not 
ehaneed to reB«t engineering changes. Technically, there would be 
both a quantity and a price variance due to any new types of materials 
used because of design cUnges- For convenience, the two may be com- 
bined and idenliBed as a single variance caused by design change. The 
cost of such design changes may be important information for manage- 
ment planning purposes and for decision making. If so. the standards 
should not be changed to incorporate the changes m materials require- 
ments. or at least not until after the effect of such changes is known. 

Similarly, changes in production methods or processes may necessitate 
the use of a larger amount of materials or of an additional type of ma- 
terial which are reflected in materials quantity variances- As with 
product desi^ changes, a materiaU quantity or usage variance attrib- 
utable to this factor may be useful infonnation. In which case the 
standard should not be changed, at least until the effect is known. 

An inferior batch of materials may result in the use of a greater-then- 
standard quantity of materials and/or an increased amount of materUU 
spoiled. The purchasing and receiving function ordinarily is responsible 
for the quality of materials and would thus be accounUble for the 
variance. A situation may exist, however, in which it is the policy of the 
firm to purchase materials only from certain other companies— perhaps 
companies owned in whole or in part by the firm itself. Where inferior 
materials are acquired from such companies, the firms purchasing agent 
cannot be held responsible for the quality of such materials. Cwtrolling 
the quantity or usage variance by changing the source of supply would, 
in this case, be in conflict with policy developed by top-level manage- 
ment- From the purchasing agent's standpoint, the variance is not con- 
trollable by him. . 

A third explanation of a materials quantity or usage vanw« k in- 
efficiency bv production workers using the materials. Such meffiaency 
may be due to any of several factors such as incompetent employe^ 
newly hired and untrained employees, faulty tools or machine used by 
employees. Correction of any one of these causes of the variance may 
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not be possible where there are shortages of labor, where new employees 
" L ,he iob, o, »h.„ » b . 

machines to repUce faulty ones. Only a careful ^ 

whether or not such a materials quantity variance is c 
specific individual or function, particularly at lower let-els of manage 

The labor efficiency variance indicates that employees are taking too 
mu?h J^VloTo the production work accomplished. Stated another way, 
too little is being accomplished in the time taken; hence there is m- 
efficiency. Any of several faceors might account for the labor efficien y 
variance. Some possibilities are; 

1. Low-skilled employees 

2. Morale, healtli factors, slowdowns 

3. Idle time due to production delays 


4. Inferior tools and/or nuterials 

5. Changes in product design and/or production technique 

A labor efficiency variance caiised by poorly trained employees might 
be the responsibility of the personnel function. However, if there is a 
shortage of individuals with a particular skill, this factor may not be 
controllable bv the firm. Employees may take more than the standard 
time to do a given amount of productive work when they are in less than 
excellent physical and mental health. Employees with high morale are 
more productive than others. -Employees may deliberately take more 
than standard time to do their work as in the case of slowdowns en- 
couraged by unions on occasions as a de^'ice for bringing pressure upon 
management. Control of this factor is a responsibility of top manage- 
ment, and in some instances it may not be controlled except by losing 
control in some other area in labor-management bargaining. 

Machines down for repairs, and production bottlenecks and delays 
caused by lack of materials or sales ciders, for example, may be the cause 
of idle employee time which is refiected in the labor efficiency variance. 
Daily direct labor utilization reports are an aid in controlling this factor. 
Working with inferior tools and/or materials may require direct-labor 
time in excess of standard. Changes in product design or production 
processes requiring additional direct labor, with no change in standard 
cost figures, may result in a labor efficiency variance. 


Price variances 

The price or rate variance for materiab or direct labor is computed as 
the difference between the actual and standard price or rate (per unit 
of material or per ho\ir of direct labor) multiplied by actual materials 
units or direct-labor hours utilized. Frequently, the price variance is not 
controllable by the firm. 

Tlie materials price variance might be analyzed at least into (1) the 
amount due to economic change and (2) the amount due to negotiation 
of purchase contracts at prices above those assumed in the standard rates. 
A general steel price increase is an example of a materials price variance 
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due to economic change. Such a variance is not controllable by any single 
finn lising steel as a raw material. Materials price variances due to 
negotiation of materials purchase contracts at prices above standard 
ordinarily are somewhat controllable by the purchasing function, although 
this depends largely upon the tightness of the rates assumed In setting 
the standards for material. The substitution by production personnel of 
a more expensive grade of material than is necessary according to the 
standard is revealed by an analysis of the materials price variance. 

For direct labor, the standard rate ordinarily is set at the rate contained 
in the union contract. Where this is done, the standard rate is identical 
to the actual rate, and there ordinarily is no variance. In spite of this, it 
may still be worthwhile to compute the labor price variance. This vari- 
ance when properly an8ly2ed reveals, for example, any use of higher- 
grade. more expensive direct labor in production requiring lower-grade, 

less expensive direct labor. , i , , 

The factory-overhead budget, or spending, variance is calculated as 
the difference between the actual factory overhead incurred and that 
budgeted for the particular level of operations achieved. The factory- 
overhead budget variance indicates that too much was spent for variable 
and semivaxiable items. That is. the amount of the budget variance is the 
amount by which actual factory-overhead costs exceeded the budgetary 
allowance for these items at the paHicular level of operations achieved, 
assuming the use of an adjusted budget. This may be due to excessive 
prices paid for each unit of factory overhead goods and services items 
and/or the consumption or use of too many units, considering the amount 
of productive work done. 

The budget variance should be analyzed into amounts for each item 
of variable factory overhead, such as indirect labor and indirect ma- 
terials. The variances for etch item then may be further analyzed into 
price and quantity factors. One way to do this is to use standard rates 
for major indirect materials and standard rates for indirect labor and 
separate out the rate and price variances from the utilization factor. For 
example, the spending variance for indirect materials might be due 
either to the use of indirect materials which are too expensive and/or to 
the use of too many of them. The reasons for the specific cause of the 
variance are examined for controlUbility. and corrective action is taken 
where necessary and possible. 


Problems and cases 


114 

il-2 


The single plan. What are the principal advantages of Ac sin^e plan of 
accounting for standard costs over the other plans? 

Revisions of standards. What problems are presented when standard costs are 
revised? 
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'“f ^ ^pe^ung 

perionnanc^.” Cwnn'«*'<- 

7 lA d«d «iteg aEBmtod,. Why is standard c«t accounting not 

widely }^td hr 03^, »sirtihthcU)ryr 

7 7 5 A-wdwte 0/ wrtinecs- How can the materials price 

variTe and labor efficiency v«iance be broken down further Xo pm«de 
viluabic information lo management on performance evaluation and deciS 
making? 

"Moe, your department shows 1,000 labor I"*"* 
as compared with the standard. The boss is sure going lo raise Cain, 
Before delivering the report to htoi, I thought I had better get your 
comments* 

MOE (Department Supervi«>r): "My analysis of the 1.000 lost hours is as 
follows." 


300 hr 
400 hr 

400 hr 

UM br 
100 hr 
1.000 hr 


Due to our low wage ratea and the poor grade 
of workera I get 

Due to purchaaing department buying a cheap 
grade of materiala. which caused a slow-up 
and higher reject rate 

Due to ^Dt maiDtenince department not 
keeping our machinea in good shape 

Due to efficiency 


Comment on this discussion. 

Standards and profit piannin^. *The beauty of standard costs is that we can 
use them for pro£t projections without ^ need for adjusting the costs." 
Comment. 

JJ-5 standards, the controller of a company was attempting to establish 

a policy regarding the type of standards to \ise. Indicate the advantages and 
disadvanUgee of basing the materials price standard on last year's average 
price; the current price; the expected price during the coming year. 

Ii-9 aihwoncas. What factors should induence a company's management 

in regard to the amount of scrap and waste, if any, to provide for in the 
standards? 

11~10 costs end joint costs. "Since we produce joint products. I can’t see 

that standard costs would have any value in our busineas." Comment. 

2J.J2 Standard costs in nonprofit sihtatiems. Do you think that standard cost ac* 
counting would be more or less important in ncaiprofit situations, for example. 
TVA, Russia, than in profit-oriented situations? 
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11-12 

11-13 

11-14 

li-iS 

lhl6 


Pjyc#u>iofic«i capectt pf standard costs. “Standards are t negative approad to 
perfennance evaluation " Comment. 

Preciseness of standard costs. There is an aura of scienyfic exactitude about 
standards that is unwarranted." Comment. 

Fttoorabk jactoru-ooeTkead oariances. Indicate several factors that may 
account for a favorable total overhead variance. Which of these factors Is 
within the control of the department manager? 

Costs and stahUtiu of jrrodaetion. It may be argued that sublliaed production 
is a desirable fioal because of the fact that a suble operation Js easier to 
manaee than « unsUble operation. What factors tends to cause unstable 
operadons? Should unstable production be permitted to mfluence unit Ms 
(rf product, or should accounting measurement attempt to prevent production 
fluctuations from making costs erratic? 


Reconstructing the cost «ow. flgures which are presented below were 
taken from the books of the Black Crow Company. Based on the information 
given and your analysis of the accounts, you are to insert the correct flgure 
wherever a question mark appears, 


Raw meteriale 

Materials in proce ei 

Labor in procew 

Overhead in procs sa 

Finished goods 

Materials price variance. . 
Materials usage variance. . 

Labor rate variance 

Labor efliciency variance. 
Overhead budget variance. 
Overhead volume variance 
Factory overhead control . 
Factory overhead applied 

Payroll accrued 

Cost of sales 


Balancs 
Jvt. 3i 

Debits 

Crtdiis 

BoIsrm 

Fe6.24 

% 300 

$ } 

%} 

1 SOO 

400 

? 

? 

480 

240 

? 

? 

122 

480 

> 

? 

3B4 

9.200 


? 

4.600 

$00 

} 

> 

} 

1.200 

100 


? 

-0- 

} 

? 

? 

1.SO0 

? 

? 

? 

Imm 

f 

} 

} 

mR!i 

) 

? 

? 

-0- 

12,200 

-0- 

12,200 

-0- 

? 

P 

} 


} 


{800: 

ItSSm 

27,600 

-0- 

119,600 


The meterials price is recorded as maieri^ ate pui^ M 

charges to Work in Process are made at standard cost. Raw malertoU are ^ 
at the start of processing. The fectoiy overhead control and factwy overhead 

applied accounts are closed out eadi month. j i l.. 

The company manufactums a single product whose material and labor 

standard costs are as follows: 


Mat^als^lO units @ $2 
Directlab^l2hr@$2 


24 





STANDARD COST ACCOUNIIMO-RtCO.D.NO AMD RErO.TINO 

S,AndA«l DVe^DAd ™«s hsv« Ucn DsUblid.ed o« the Wbwing basis: 

Monthly budget level 

Fixed overhead ♦ 

Variable overhead 

ToUl 1^2^ 

AddittofusI data: Payroll paid during Februarymounted “ 

total payroll during the 

and h« been charged to the Factory Overh^ tu TZal cost of 

laborers worked a total of 3.000 hours during the month. The actual cost 

raw materials purchased was $5,535. 

1I./7 Smndord cost acccuntlog. The mcdrg department of ^e 

Company mixes two raw matertaU X «,d Y , 

preparation in SO-gallon drums to the succeedmg department. The cornpany 
STa standard cit system. Price variance is ** “T 

Material in Process is charged at actual quant.tws and standard pr.ces_ Ubor 
in Process is charged for actual hours worked at standard rate. " 

Process is charged at actual hours multiplied by the standard overhead rate 
Variances a,; determined by taking ph)-sical counts at Ae «.d of each 
month, which are priced .1 standard cost. The inventorres at February 28 and 
March 31 are shown below: 


1 

1 


Mat. 31 

Material X 

Material Y 

10.000 lb 
$.000 lb 

20 drums, 100 % complete 
as to materials and 
2S% converted 

24.000 lb 

12.000 lb 

40 drums. 100% complete 
as to materials and 
$0% converted 

In process 



The standard cost ot a drum of mixed preparation is-. 


Materials: 


Y in ih i SO 

115.00 

Y 90 Ik rai 1 30 

... 6.00 

Direct labor, 2 hr @ 12.80 

AW*rhMfl ? hr (Si 21 60 

.... 5.60 

.... 3.20 

• anaoie ovcnwau. * m ey 

9 hr S9 

.... 4.00 

Total 

The budgeted monthly level of activity, i.e.. the basts for setting overhead 
rates, is 1,200 standard faioun. 

Transactions during March were as follows: 

Purchases: 

Material X ($.81 per lb) 

Material Y ($.33 per lb) 

Direct labor (1 100 hr) 

$15,300 

$4,950 

$3,190 

Actual overhead iocurred 

Complete and tranaferred to finished goods . . . . 

$3,800 
. . . 500 drums 
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Reqtdred: Record all journal entries based o« the foregoing infortnatton (three 
overhead variances). 

II 28 ^ accounting. The Carter Company uses a standard cost system. 

The materials prire variance is calculated at the time materiab are purchased. 
The company produces a single product. Alpha, for which the standard cost is 
shovvTi below. 

Alpha — Standard Cost 


Raw maleiial. 10 units ^12 S20 

Direct labor. 6 hr $ 19 

Variable overhead. 6 hr ^ SI 6 

Fixed overhead. dhr^SS ^ 

Total W2 


The company takes an inventory of work in process at the close of each 
month, which is priced at sUndard cost and recorded in the process accounts 
rtccordinglv, Materials are charged to Materials in Process at the standard cost 
of the actual quantities requisitiooed. All credits to Work in Process and 
charges to Finished Goods are made at standard cost. Budgeted fixed over- 
head per month is $30,000. 

At the b^inning of the month. 200 units of Alpha were in procew. 100 per- 
cent complete as to materials and 50 percent as to conversion costs. At the 
end of the month, there were UO units in process, 100 percent complete as to 
materials and one-third as to labor and overhead. 

You find the balances In the accounts shown below: 


Materials In Process Labor in Process 


1.000 

30,000 1.800 

27.000 

32,000 

29.280 



Overhead in Process Finished Goods 


2,400 

36.000 6,200 

96,100 

38.400 

93,000 



Factory 


Overhea< 

Control 




Factory 

Overhead Applied 
I 38.400 


Labor 

Kate Variance 


Labor 

Efliciency VariBoce 


Overhead 

Efficiency Variance 


Overhead 
Budget Variance 


Overhead 
Volume Variance 


Payroll Accrued 

I (9.600 d.l. hr) 29.280 
(Indirect labor) S.OOO 


Required: Based on the information given and your analysis of Ae accounts, 
calculate all variances, and record the entries to complete the accounts. 
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11-19 


of foctor,^^ J^e «• W ^ 

cost system in accoooling f« *e rat ^ fo, usual 22 

t” '■ ■• 

per hour. StaruJard rat for overhead was set as follows: 


Fixed overhead par month 
Variable overhead per monih. 

Tola) bud|;eted overhead 

Expected direct labor coat 

Overhead rate per dollar of labor 
Standard overhead per unit 


S29.040 

39.600 


$68.64( 

1 

$S2.60( 

i 

$ 1 

i.30 

1 31 20 


During the month of September, the plant operated only 20 days. Costs for 
the 2.080 units produced were: 


Direct labor. 32.860 hr ^ I1-S2 849.947 .20 

Fixed overhead (incurred) 29,300 00 

Variable overhead (incurred) 39.065 00 


You are required to: 

1. Compute the variance fnm standard in September for (a) direct-labor 

cost and (b> overhead. . > . v j, * 

2. Analyie the variances from standard into identifiable causes for (a) direct 
labor and (b) for fixed and variable overhead. 


(AICPA) 


Ji-20 ^fflrtddrd ccaU end variance artahfsis for control. The R. U- Bright Co. manu- 
factures two products, X and Y. Each product requires the same type of mate- 
rial and labor, but different amounts are required for each product- Produc- 
tion is contlntious and is coordinated with s^es through changes in Finished 
Goads Inventory levels. Sales are relatively stable. 

For management control purposes, standard costs are integrated into the 
formal accounting system. Variances of actual costs from standard costs are 
analyzed at the end of each week, and action is taken to correct the conditions 
which need attention. Materials price variance is calculated on materials pur- 
chases rather than on materials usage. 

The standard costs for products X and Y as shown on the standard cost 
cards are as follows: 


One anil of Ont uni'f of 

product X produtl Y 

Material 2 uniU ^ 84 4 units 84 

Directlalw 3 hr ® 82.50 6 hr @12.50 

Factrny overhead 3 hr 6 hr 


Factory overhead is based on direct-labor hours. 

The firm uses a predetermined factory-overbead rate based on estimates of 
direct-labor hours and factory overhead for the calendar month. Thus, a new 
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rate might be calculated at the beginning of eadi month, bued on estimates 

for that month. , ^ j . . , 

For purposes of control through variance analysis made at the end of each 

week, the firm uses flexible budgets. 

For the month of March, assume the folloNving budgetary daU for factory 
overhead: 

Estimated direct-labor hr... 

Estimated factory overhead: 

Variable 

Fixed 

For the work week of March 16-22. assume the fdlowing data: 


Actual production of X l.OOO uolla 

Actual produciioD ^ Y 

Actual direct-labor hours worked 6.000 hr 

Actual direct-labor wage rate 12.60 

Actual purchases of material 6.000 umU ® I4.B0 

Actual materials issued to production 5.^00 unita 

Variable factory overhead Incurted 66,350 

Fixed factory overhead iocuired $5,625 


There is no WoA in Process Inventory at either the beginning ot the end 
of the week. 

Flexihle factory-overhead budget daU for control use at the end of the 
week of Mardi 16 to 22 are as follows: 


30,000 

$15,000 

22.500 


Variable factory-overhead allowence $4,000 

Fixed factory -o verhead allowance 5 .$$5 

You are to calculate the following variances (1 through 7). Do not use 
joint variances for labor and material. 

1. Materials price variance. 

2. Materials quantity (usage) variance. 

3. Labor rate (price) variance. 

4. Labor efflciency (usage) variance. 

5. Fadory-overh^ budget (spending) variance. 

6. Factory-overhead capacity (activity) variance. 

7. Factory-overhead efficiency variance. 

8. Which factory-overhead variance is due entirely to fixed costs? 

a. Budget 

b. Capacity 

c. Efficiency 

9. Which factory-overbead variance is due entirdy to variable costs? 

a. Budget 

b. Capacity 

c. Efficiency 

(AICPA) 


ly AS Standard cost occovnting. The Bunson Company makes unit M. The manu- 
facturing of unit M is based on three successive and continuous operatteu. 
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“its: 

of cost of manufacture: 

Cost of Manufacture of Xl^t M 


Operation 


M-10 
M-11 
M42 
Total 


Material. % 

Labor, % 

Overhead, % 

20 

20 

40 


3$ 

40 

90 

4S 

20 

100 

100 

lOO 


(Th. company doe, no. record At ectoJ Ubor charge, appUoabU to each 

“‘“n^aLn Company op^a.e, a co« accounting system based 
coto which are inc^.Q in the manufacturing cost accounts. The differ- 
iSe^^ sSrrTcosts and acn-1 cost, are 
variance accounU, n«nely. ma.eriJ, price, maten.l, “‘‘S!- 
diractOabor time, and ovor-aU manufactunng overhead. The materials pri« 
to ^ed to be reabeed at the time of purchase, irrespective of 

manufacturing co«s ‘/'“"''f'f 

monthly pnxtucUon ranging beMeen 8.000 «rd 12.000 un.ts M) ate as fol 

lows: 

Per unit A/ 
Quantity 

or ftours Amount 


Material: 

lum M*a (issued In operation M*10) 

Item M'b (issued in operation M*I2) 

Direct labor (total for all operations at uniform rale of SS 

per hr) 

Overhead (applicable to operations as a whole): 

Variable expenses 

Fixed expenses 


I 

1 

Ki hr 


$ .50 
2.00 

1.2S 

.60 

.90 

$5.25 


The inventories applicable to unit M as at December 31, 19« — . 
in accordance with the foregoing exhibit of standard costs, are as follows*. 


stated 


Materials: Item M-a, 100 units; item M-b, 100 units 
Work in Process t SO units complete throu^ operation M-10 
Finished goods: None 

Transactions during January, ift are submitted as follows: 

The voucher register reflects applicable transactions paid and incurred as 
follows: 



cost ACCOUNTING 


AmotitU 

Materials purchases: 

Item M-e. 12.000 unite ^ $0.45 per uuil $ S,400 

Item M-b. 12.000 unite ^ $2.10 per unit. . 25.200 

Payroll (ot all operations: 

Direct labor. 3.100 hr ^ $1.2025 per >4 hr . 15.6S5 

Indirect labor ISOO 

Manufacturing overhead, other than iodl red labor IS.CMW 
Selling, administrative, and feneral expenses 25,000 


Other date are: 

During January, 19 11.000 units M were trawfeired to the 

finished goods warehouse, and 10.500 units were sold at $9 per unit M. 

As of January 31. 19 100 units of work in process are complete 

through operation M-11. 

Stores requisitions indicate issuances of materials items M*a and M-b in 
the quantities required for the production carried through the respective 
operations. A supplementary stores requisition, however, indicates that item 
M*a actually used was 2 percent in excess of the standard quantity required. 


Required: Prom the above information, prepare an income statement showing 
appropriate manufacturing cost variances of the Bunson Company for January, 
19 supported by journal entries of transactions for the month. 

,22 ^ standard costs in the accourUsi variance analysis; standard cost and 

variance reports. The Smith Company uses a standard cost system. The stand* 
aids are based on a budget for operations at the rate of production anticipated 
for the current period. The company records, in its general ledger, variatloru 
in materials pri^ and usage, wage rates, and labor efficiency. The accounts 
for manufacturing expenses reflect variations in activity from the projected 
rate of operations, variations of actual expenses from amounts budgeted, and 
variations in the efficiency of production. 

Current standards ait as follows: 


Materiela; 
Material A. 
Material B. 
Direct labor 


$ 1.20 per unit 
$2.60 per unit 
$2.05 per hr 


Special \sidgds Di hue isidad$ 

Finished products (content of each unit): 


Material A 12 unite 12 unite 

Material B 6 amts « unite 

Direct labor Uhr 20 hr 


The general ledger does not Include a Finished Goods Inventory account; 
costs are transferred directly from Work in Process to Cost of Salee at the 
time finished products are sold. 
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■n„ budg*. and operating da.a for the n.c«.Th rf Angnst are aun,n.arlzad 
AS {ollow$: 

Budget: 

Projected direc^Ubar hcwrs 

Fixed pMftuficluriDg expeoee 

Variable manufacturiog expensee 

Selliog expense* 

Administrative expenses 
Operating data: 

Sales: 

500 special widgeU 

100 de luxe widgete 
Purebases: 

MaUrUU g.SOOumW 

Material B 1,800 uniU 



Matfrial A 

Mattriai B 

Materials requidtioM: 
laaued from atorea: 

Standard quantity 

8.400 units 

3,200 units 

Over standard 

400 units 

ISO units 

Returned to atorea — 



Direct'labor houra: . . . . 




9.600 hr 

Actual 


10.000 hr 


Wages paid: 

$00 hr at 

OeOOO hr at.. . . 

1.500 hr at. ... 

Expenses: 

Mioufacturiog 

Selling 

Adnunistnitive. 

Ae^uired: 

1. Prepare f)uma] entries to record operations for the month of August. Show 
computations of the amounts used in each journal entry. Raw materials 
purchases axe recorded at standard. 

2. Prepare a statement of profit and loss for ths moolb, supported by an 
analysis of variations. 

(AICPA) 

li-23 <i standard costs in the accounts; adjustment of standard costs to actual 

costs; variance analysis. Tbe Johnson Company began operations on January 1. 
It manufactures a single product. The company has installed a standard cost 
system, but it wiD adjust aH inventwies to actual cost for financial-statement 
purposes at the end of the year. 

Under tbe cost system. Raw Materials Inventory is maintained at actual 
cost. Charges made to Work in Process axe all made at standard prices. Vaii- 



9,000 

H^OO 

IU.500 

14.000 

17.500 


$52,700 

$16,400 

$9,725 
$5 635 
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8n» accounts are used into whk* all variances arc atered aa they are 

identified. , , 

One-half o( the cost of raw materials for ead» unit Is put into production 
at the beginning of the process and the balance when the processing ii about 

one-third completed. , , , ^ . 

Standard cost was based on 258,000 direct-bbor hours with a productioo 
of 1,600 units. The stondard was as foDows: 


Materiah (100 lb @ $2) 1200 

Direct labor (160 hr ^ 11.23) • « • ' • ' - ' • 200 

Manufacturing eKpense (based on <Urect*labor houra) (160 @ 10.23) 40 

Total lUndaid a»t per unit 1440 

A summary of the transactions for the year eroded December 31 shows the 
foUowing: 

Material purchased (IM.OOO lb ^ 12.20) 1396,000.00 

Direct Ubof (247.925 hr® 11.30) 1322,302.50 

Manufacluring overhead 

Materials issued to producOrti 177,600 1b 


tJniU processed: 
Units completed . 
Units H complete 
Units H complete 


uoo 

ISO 

30 


1. Using the T accounts indicated below, record the transactions in the manu- 
facturing accounts only for the year. In each account, give an iDdicaton 
of the nature of each item recorded. Assume budgeted factory overhead of 

164,000. Do not use any additional accounts, 

2. Using the skeleton ledger accounts in which costs were recorded, make Uu 
entries needed to adjust Finished Goods to the actual cost for materials 
Give identifiable supporting computations showing dearly the method of 
arriving at each adjustment. You need not adjust for labor or manufacturing 

3. P^re a statement showing deuils of the materials cost induded b Work 
in Process Inventwy as adjusted to actual cost. 

Soft: The following accounts are to be used: 


Haw materials 
Direct labor 
Manufacturing expense 
Work in process 
Finished goods 
Materials price variance 


Materials quantity varianco 

Labor rate variance 

Labor houn variance 

Manufacturing expense efficiency variance 

Manufacturing cqrense capacity variance 

Manufacturing expense budget variance 


(AICPA) 

7 1.94 ContnUabHUy of oortences; stondard casta by proem: 

costs. Following is the previously canpuled standard cost of produrt a, msD 

factured by the XYZ Manufacturing Company: 



AID COST ACCOUHT.NO-tECO.BmO ANB .trOIKNC 

MonuSodurirxQ 
Prime tosl burdrn.50% 

Material A 

MtUrial 2 

Materiel $400 

Direct labor— cultino ® 2 

Direct labor— ahapino j q 0 

Direct labor— aeaemblinu ‘ .p 

Direct labor— boxiPf ..} — -rr 



The budget called for the manufacture of 10.000 of product X 
cost of $395,000 for the period under review. 

The following variance accounts reUting to product X appe 
for the period: 

fMfit 

Material# price variance* ^ . 

Becauae of a favoe able purchaee of total re^uiremenU of 

material A 

MaUrial# usage variance a 3 000 

Exceuive waste dwing period ^ ' 

Labor rate variance* ^ 

5% wage increase to direct workers 
Labw productivity variance 

Because of shutdown caused by strike 
Burden variance— fixed overhead 

Because of shutdown caused by strike . > 

Burden variance*— variable overhead 
Because of permanent savings in costs of certain services ___ 

Total 2L52? 

* HeviMd Hlanderd cwt indicated. 
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at a 


total 


the books 


Credit 


$19,SOO 


i2.00() 

$31,500 


The inventory at the end ot the period is as foUows: 

100 units material A ^ $10 

100 units materiel B^$5 

100 units material C ® $2 

200 units product X in ^weae— cut. @ $29 ... 

200 units product X in process — shaped, @ $35 . . . 
200 units product X lo proce s s — assembled, @ $38 
200 units product \ finished sod boxed I39.$0. 
Total 


Required: 

1. An exhibit of revised standard cost which will clearly indicate the cumula- 
tive standard for each successive <^eraUoD 

2. An exhibit applying the revised standard to the ending inventory 


$ LOOO 
500 
200 
5.800 

7.000 

7.000 
7,900 

$30,000 


(AlCPA) 



S40 


COST ACCOUNtINO 


T 7 oe Estimcud ccit»; odfastmfnt <jf esHmated corti tc actucl cosU. The R Mtmihc. 
tuiing Company estunates its cost fw a unit of product X to consist of the 
following: 

Materia]s-5lb@ll.22perlb 

Labor— 7 hr ® 11.30 per hr 

Overhead is applied on a direct-Ubor basis and need not be considered in 

**'^”^wn^ny takes the raw materiab purchased into Inventory of Raw 
Materials at $1.22 per pound, recording any difference between that price 
and actual purdiase wrt in a Price VariaHon-Materials account, Ue octud 
raw materiab used ate issued to production at $1.22 per pound. The materiih 
cost and the actual direct-Ubor cost for the month are recorded in separate 
work-in-process accounts. FW^ Goods Inventory is debited, and these 
process accounts are credited with the estimated cost of complet^ units. At 
Ae end of the mcmth the Finished Goods account wd the work-in-pmcess 
accounts are adjusted to actual cost by spreading the differences between 
actual costs and estimated costs over the accounts m proportion to the amounts 
of estimated costs applicable to each of the accounts. Materials price varia. 
tion is spread over Inventory of Raw Materials. Work in Process, and FhiisW 
Goods U the same manner as other variations, but the amount nppUcabU to 
Inventory of Raw MaterUls is left in the Variation account- 
Account balances after adjustment for March 31. but before ad|ustment to 
actual costs for April 30, were as follows: 

Mil Mif 

Aetount botawtt Mar. SI bataneu Apr. 30 

ofler odjuitmeni he/ore ad/ui<m<rU 

Inventory of r.« meteriaU »t0,485,W nO,67J.T« 

Price variation— roeteriaU 72S.S5 973.28 

Work in proeeta-tnateriab 770 *» W 

CT. -t • 1-1 — 731. IS 7S8.94 


Inventory of raw materiaU *10,485.90 110,673.78 

Price variation— roateriaU 723. 55 973.28 

Work in proeeta-tnateriab 770.80 1,091.90 

Work in proceaa-labor 731. IS 758.94 

The March 31 balance of Work in Process-Materials tnchides *49.78 of 
Price Variation. 

Status of the work in process was as follows: 


Afar. 31 


Apr. 30 


Materiab. . 
Labor . . 
Labor . . . 


VnUt 

% ampUied 

Unitt ' 

% compUied 

60 

50 

50 

30 

80 

90 

100 

75 

60 

2S 

$0 

10 

80 

80 

100 

60 


During the month of April. 510 unib of product X were completed and 

transferred to Finished Goods- , . 

You are to set up skeleton ledger accounts f« all the accounts aJfe^ ^ 
these transactions and prepare and post the adjustments necessary for a 
company aa of the end d April. (AICPA) 
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( ProSt punning. cmJ control, »nd decision mek.ng requ« f" 

standing of the characteristics of costs and their behavior at different 
operating levels. While cost trends cannot be predicted with certainty 
they generally follow a sufficiently regular [Wttem to be useful for profit 
planning, cost control, and management decisions. f. 

^ The relationship between costs and revenues, and therefore profits, 
at different levels of activity may be expressed graphically or in report 
' form. Both methods of presentation are illustrated in this chapter. Either 
method represents a more dynamic type of presentation than the tradi- 
tional income statement. The income statement refleeU a profit only at a 
specified sales level and does not detail the fixed and variable nature ot 
costs. By failing to distinguish between fixed and variable costs, the tradi- 
tional income iUtement does not lend iUelf lo profit forecasting at 
different leveb of operation. 

Cost-volume-profit analysis applies not only to projections of income, 
Th\% anaylsis is relevant to virtually all decision-making areas. It is useful 
in product decisions, pricing, selection of channels of distribution, make 
or buy decisions, determination of alternative production methods, capi- 
tal investments, etc. Cost- volume-profit analysis represents the basis for 
establishing the variable budget and thus is a v'aluable tool for planning 
and control. \ 


Variability of costs 

Cost-volume-profit analysis depends upon a careful segregation of costs, 
according to variability. Costs seldom fit into the theoretically neat cate- 
gories of completely variable or completely fixed, nor, indeed, are vari- 
able costs always perfectly variable or fix^ costs perfectly fixed. 

Fixed costs are only relatively fixed and for limited periods of time. 
In the long run, all fixed costs become variable. Even in short periods of 
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lime the replacement of machinery or other assets with more expensive 
substitutes raises fixed costs. The fact that firms are less apt to discharge 
workers with small decreases in volume than they are to employ adi- 
tional workers with increases in volume obscures the distinctly fixed or 

variable nature of labor costs. . . i - 

Semivariable costs are partially fixed and partially variable. Even when 
a plant is shut down, some light and heat are required, for example. 
Maintenance cost also is incurred during plant shutdo^. 

Some costs classed as variable costs have a curvilinear rather than a 
linear relationship to their activity base; that is, they vary differently at 
different levels of output. As production rises, power cosU tend to in- 
crease but at a declining rate, whereas repairs tend to pursue a reverse 
course At higher volumes, quantity discounts may be obtained which 
may not be available for smaller quantities purchased at lower activity 
levels. The efficiency of labor may vary with the total size of the labor 
for«. 

In a specialized case, one might suggest that accounting procedures- 
the method of computing depreciation-also affect the degree of I’ariabil- 
ity of reported costs. If depreciation is calculated on a straight-lire basis. 

It is a fixed cost, but if computed on a usage or service-output basis, it 
technically appears to be a variable cost. Most accountants probably 
would agree, however, that depreciation is a fixed cost regardless of the 
method of computing it for income determination purposes. 

Dalermining the variability of costs 

In order to determine the variability of costs, it first is necessary to iso- 
late the various elements of production cost. Although accounting records 
provide the starting point, accounting classifications frequently are too 
broad and include cost elements that do not vary in the same manner. 
For example, the category ‘supplies" may contain some items that are 
relatively fixed, such as cleaning fluids for the building, and others that 
are relatively variable, such as machine-lubricating oils. Historical cost 
data from the accounting records must be adjusted for price fluctuatUas 
and for known changes in operating conditions. 

After segregating the individual cost elements, it is necessary to cort^ 
late each of them with a variable base. Most costs, at least initially, do 
not yield close correlations with a variable base. The practice of using 
sales as the basis for measuring the variability of all costs does not pro- 
duce entirely acairate results. Factory costs may not have a close lOTfr 
lation with Ules because of the seasonal nature of the industry and ffie 
need for inventory "build-ups." For this reason, many companies find it 
desirable to use the soles volue of produefion as the over-all basis for 
cost N-arUbility. 

While scattergraphs and mathematical methods povide the most pre- 
cise analysis of the variability of historical costs, these meAods seldom 
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are used in pracHce. according to a survey conducted by the National 
Association of Accountants.’ More commonly, assignment of costs t 
fixed or variable categories occurs by inspection of the chart of accounts 
or through industrial engineering studies. When the anal)^« is made by 
inspection, the chart of accounts must be suffic.wtly detailed Costs 
should be classified according to object of expenditure as well as by 
function, e-g-, supplies— production control, since an account which is 
varUhle in one department may be fixed in another. 


Underlying ossomptions in the use of eost-volume-profit doto for 
profit planning and cost control 

While cost-volume-prolit data provide management with a useful device 
for planning and control, these data should not be regarded as a precise 
tool. Cost-\olume-profit data are based upon certain assumed conditions 
which rarely can be realized completely in practice. The analyst must be 
aware of these limitations and should be prepared to interpret the data 
accordingly. Some of these basic assumptions are: 

/. That the actual sales mix will conform to the predicted mix. A 
large diversified company generally sells many product lines with vary- 
ing profit margins. The relationship between over-all costs and profits is 
dependent upon the ability to forecast sales volume for each product line 
with a reasonable degree of accuracy. 

2. That the selling prices of products do not vary at different leveb of 
activity- If it becomes necessary to reduce prices or offer discounts in 
order to attain greater sales volume, the cost-volume-profit relationship 
will be affected. Normally, the assumption made is that product prices 
will remain constant during the period covered and that they will not 
vary from one level of activity to another. 

3. That the productive capacity of the plant will remain relatively 
constant. An expansion of facilities will affect the relationship between 
costs, volume, and profit. 

4. That the efficiency of the plant will be as predicted. The use of 
lower-cost substitute materials, the replacement of hand operations by 
machinery, and similar cost reduction programs clearly affect the relation- 
ship between costs and profits. 

5. That materials prices and labor rates will not vary significantly 
from the data on which the cost -volume-profit projections are based. 

6. That the variability of costs will adhere reasonably closely to the 
predicted pattern. In this connection, it should be mentioned that break- 
even charts assume that a variable cost is perfectly variable regardless of 

'TTi* AMlyiii of C«»t*Velvmo>^roar lol«Hon«hlp>, Nariooaf Ati«ciorion «f 
R«$«9rch K•p«r1, Now Yert, 1962. Thb toport Is compfit*4 «f Nolipnaf Aisoclolipn of Co»r 
Aceounfonfs R«teo/ch Roports 1^1 1. ofi^tnplly pMbli»hod ift 1949 and 1950j nolo Ihor Iho 
nono of Iho a>»«<iorioA wo. chgngcd in 1957 ffO« Nofionol AssootoHon of Ce»l A«ounlanh 
INACA) ro NolionoJ AoMciolion of AccoonronN (NAA). 
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the level of activity. Some economic theorists assume that the efficiency 
with which the variable input factors are utilized decreases as a firm 
approaches full capacity. Empirical studies made by Joel Dean* and 
others, however, do not support this concbskm. 

The analyst who attempts to project or to interpret costwolume-profit 
data without an awareness of these basic limitations may be lured into 
unwarranted conclusions. While the past contains elements for predicting 
future behavior, it would be unwise to assume that patterns of the past 
automatically will continue. Each element in the analysis .should be ex« 
amined carrfully in regard to probable future trends, the past serving 
merely as a guide. 

A characteristic of all forecasting is that the longer the future time 
span involved, the less reliable past data become as a basis for pred^^ 
tion, Long-range costA-olume-profit projections evoke such basic con- 
siderations as the de^'clopment of new product lines, expansion of existing 
facilities, changes in product mix and prices, and changes in cost trends. 
The analyst also must use caution in applying cost-volume-proftt data 
based on over-all company operations to specific segments of the busi- 
ness. Generally, this type of data is most useful when prepared for 
smaller sectors of the business such as product lines and plants, where 
greater homogeneity of data exists. 

Presentation of cost-volume-profit data 

After the fixed arwi variable elements of each cost have been determined, 
a forecast of profits at different levels of operation may be prepared as 
shown in Exhibit 12-1. It will be observed (in Exhibit 12-1 ) that revenue 
and costs are computed only from 50 to 100 percent of capacity levels. 
This is the practical Singe, in this case, within which the plant may be 
expected to operate. However, one should note that costs which are 
fixed at these volumes may actually decrease at lower operating levels, 
Although subsequent charts will project these costs to the 0 level, from a 
practical standpoint, our interest lies only in the 50 to 100 percent of 
capacity range. 

The variable warehouse and shipping costs in Exhibit 12-1 are equal 
to 3 percent of sales. The fixed element of these costs ($300,000) is in- 
cluded among the fixed costs. The same type of segregation applies to 
each of the other semivariable costs. The variable portion of utility costs, 
equal to 2*4 percent of sales, is shown among the variable costs, while 
the fixed element of utility costs Is included in the total fixed factory 
overhead of $7 million. 

' $M iMl D«oa. StoHUifol DtitriBiftOflM •! CmH wM SpKial W MfSlnal CoA 

{Chlcoooi TTi« ChIcagA frtn. 1996} i SfaHtlinl C««t FuncHim a HmIvo 

Mill l«lt $h«p (Chiugoi TK* Uni««rv<»v «f ChkoflO PrAi*. 1941}) Qfld Th» BtMiDivthIp ti 
CMt to Owtfut Tor a U«rti«r Bolt Shop |Ntw York: Notional Bvroou of ScononU ittMKK 
1941 ). 
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Eihibit IM 


ForeeMt of Reveoue «ad CosU »t Different Sales Volunse# 
(In UmuMnds of dollars) 


Dlan* ,.anai.itv fXwlAV^^^hifl) . . . • 

.... 50% 

60% 

70% 

$0% 

90% 



... $50,000 

$56,000 

$26,000 

$32,000 

$36,000 

Variable cosU: 

. . 1 6.000 

$ 7.200 

t $.400 

1 0.600 

$10,800 

Direct labor 

. . 2,000 

2.400 

2.800 

3.200 

3.600 


f00% 

$40.000 

112.000 

4,000 


Ffliclory overhead: 

Supervision 

Clerical work 

Materiab handlini 

Wage premium* ^ 

WoUere provbioos W 

HepeJn and maiolenaDce ^00 

Supplies 

Utilities SO® 

Miscellaneous 100 

Warehousing and shipping 000 

Selling and administrative eipetkses l.SSO 
Total variable coals $12,000 


Margin available for fixed coeia 
and profit I $.000 


Fixed costa; 

Factory overhead I 7.000 

Warehouelng and ehipping 300 

Selling and administration expenses 2.700 

Total fixed 110.000 

Profit 1(2.000) 


Return on sales, % (10.0) 

Return on invested capital. % (12-2) 

Capital iovestmeiil required 
(estimated) $16,400 


360 

420 

480 

540 

600 

48 

S6 

64 

72 

80 

24 

28 

32 

36 

40 

48 

S6 

64 

72 

80 

240 

280 

320 

360 

400 

360 

420 

480 

540 

600 

420 

490 

560 

630 

700 

600 

700 

100 

900 

1,000 

120 

140 

160 

180 

200 

720 

840 

960 

1,080 

1,200 

1.860 

2.170 

2,480 

2,790 

3.100 

$14,400 

$16,800 

$19,200 

$21,600 

$24,000 

$ 0.600 

$11,200 

$12,800 

$14,400 

$16,000 

1 7,000 

$ 7.000 

1 7,000 

$ 7.000 

$ 7.000 

300 

300 

300 

300 

300 

2.700 

2.700 

2.700 

2.700 

2.700 

$10,000 

$10,000 

$10,000 

IIO.OOO 

$10,000 

$ (400) 

1 1.200 

$ 2,10(1 

$ 4.400 

$ 6.000 

(1.7) 

4 3 

8.8 

12,2 

15.0 

(2.4) 

6.9 

IS. 6 

23.9 

31.8 

$16,000 

$17,400 

$17,900 

$16,400 

$18,900 


The estimated, or planned, percentage return on sales and invested 
capital, at different levels of operation, also is shown In Exhibit 12«L In 
order to calculate the return on capital, an estimate must be made of 
what the capital investment will be at varying levels of activity. 

The investment in plant and equipment remains fixed regardless of 
the level of activity, whereas the investment in accounts receivable 
varies with the volume of sales. Other assets, such as cash and inven- 
tories, are partly fixed and partly variable. A certain amount of cash Is 
required even when the plant is shut down, ie., for payment of taxes, 
insiirance, maintenance, etc. However, as the level of activity rises, the 
cash requirements increase. In Exhibit 12'1, the fixed capital require^ 
ment amounts to $13,900, and the variable capital requirement is 12.5 
percent of sales. 
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■ Breaheven analysis 

Th© bfeak-ev©n chqrt 

' Cos^- volume-profit data may be shown graphically in the form of a 

break-even chart (Fig. L2-L). The break-even chart discloses the esti- 
mated profit that will be realized at different sales volumes. The chart 
also indicates the tninimum sales which a company must achieve in 
order not to sustain losses. 



An efficient company must operate above the break-even point in 
order to replace its equipment, distribute dividends, and provide for 
growth. In regard to asset replacement, one should bear in mind that 
accounting depreciation is based on the original cost of the assets 
whereas replacement often takes place in a higher cost market. An ad- 
justment of the fixed costs can be made to take this into consideration. 




Fig. 12*1 Break-even chart 
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Fig. 12*2 Break-«ven chart for companies with heavy fixed costs, 


Figure 12-1 shows the rate of return on sales and invested capital at 
the different operating levels possible within the existing plant capacity. 
The rate of acceleration of the line representing return on investment is 
much sharper than the line for return on sales. This occurs because in 
the example, and generally in highly mechanized concerns, the capital 
investment consists predominantly of fixed assets. The rate of acceleration 
of the line representing return on sales is less sharp, because a large 
portion of the costs are variable. 

The break*even point may be derived mathematically as follows: 


„ . . ^ fixed costa 

Bre8k-ev*n point - i . <v,riable cottt/sales) 

$ 10 , 000,000 
“ 1 - .60 
- $23,000,000 


The significance of breok*even patterns 

The pattern of a break-even chart provides an indication of the nature 
of the business activity and emphasizes the major type of executive ac- 
tion required. Companies that have very heavy fixed costs normally will 
have a break-even chart somewhat as shown in Fig. 12-2. 

The major objective of companies with heavy fixed costs, e.g.. utilities, 
hotels, theaters, is the maxiinization of revenue. Hotels find it economi- 
cally profitable to offer reduced “off-season” rates, provided the additional 
revenue derived exceeds out-of-pocket costs. Slated another way, this 
action is profitable to the extent that there is a positive contribution 
margin (added, or marginal, revenue, or marginal income minus mar- 
ginal or variable costs). Theaters can afford to have special low-price 
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Fig. 12-3 Break-even chart for companies without heavy fixed corts- 


matinees for children, Airlines can offer reduced family rates for early 
morning flights, when planes might otherwise be relatively empty. 

The break-even chart for companies that do not have heavy fixed 
costs might appear as shown in Fig. 1^3. In the clothing, food, and 
household appliance industries, where costs consist to a greater extent of 
purchased materials and assembly labor, the break-even chart is more 
apt to assume this form. In such industries, major emphasis should be 
pUced on improving the cost-price relationship so that the break-even 
point can be lowered and the profit margin widened. Cost reduction 
efforts are of particular importance In such industnes. 

Break-even analysis and pi ant -shutdown decisions 
In certain decisions a distinction should be made between out-of-pocket 
and sunk costs. Variable costs generally may be regarded as out-of-pocket 
costs. Fixed costs may fall Into either category. Out-of-pocket fixed costs, 
while not varying with changes in output, nevertheless represent cash 
payments to be meurred. e.g.. plant supervision, rent, utilities. Su^ 
fixed costs represent expenditures previously made from which benefits 
still remain to be obtained, e.g., depredation. 

The difference between sales revenue and total out-of-podeet costs 
equals cash profit. By analyzing each of the costs which appew to Ex- 
hibit 12-1, cash profits and accounting profits may be distinguished from 

each other, as shown in Exhibit 12-2. 

The data contained In Exhibit 12-2 may be plotted as shown tn Fig 
12-4 While the break-even point is at $25 million of sales, the shutdown 
point is substantially lower, at $10 milUon of sales, If the com^y 
erates at any point below $10 million in sales, cash receipts will be m- 
cceded by the out-of-pocket costs, and it will be desirable to close Ae 
plant. Actually, in a decision of this type, other considerations are to- 
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Exhibit J2’2 


For««t of Oowf-pock.t .od Sunk C«U .t Different Sdes Volumes 
(In IhousaDds oi dollar*) _ 


^lu 1 iiiriinn irifT v> ^ 


Sales 

talune 

VviabU^. 

oui-of-pockH 

wls 

Piasd costs 

Profit* 



Aecounting 

Cash 

120,000 

24.000 
2$.000 

32.000 

34.000 

40.000 

112.000 

14,400 

16,300 

19.200 

21.600 

24,000 


$6,000 
6,000 
6,000 
6,000 
6,000 
6.000 1 

♦(2,000) 

(400) 

le200 , 

2e800 

4,400 

6.000 

♦ 4,000 
5,600 
7.200 
8,300 
10.400 
12,000 


Cofti («A milKom of tfollon) 



Accovntirto 

profii 


Svftk e«ii 


Oor^f*poekor 

coiti 


Pig. 12-4 Break-even analysis showing Ineak-eveD and shutdown points. 
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voJved, as, for example, special start-up costs, including retramiog of 
workers. 

If the company were to operate at the $9 million sales level, variable 
out-of'poclcet costs would be $5.4 million (i.e., 60 percent of sales), and 
fixed out-of-pocket costs are $4 million, resulting in a cash loss of 
$400,000. 

Break-even analysis and plant -ex pons Ion decisions 
Break-even charts nuy be utiliaed to reveal the effect of an actual or 
proposed change in operating conditions. This may be illustrated by 
showing the impact of a proposed plant expansion on costs, volume, and 
profits. For simplicity, the assumption is made that the relationship be- 
tween variable costs and sales will not be affected by the proposed 
change. 

The original data contained in Exhibit 12-1 has been adjusted in Fig. 
12-5 to show the effect of a contemplated plant expansion. It will be as- 
sumed that 3 market survey has indicated that it should be possible to 
increase the company's volume to $50 million sales in a reasonably short 
period. The proposed plant addition will raise the plant’s production 
capacity from $40 million to $60 million in sales but also will increase 
annual fixed costs by $2.5 million. 

Figure 12-5 reveals that if the expansion is undertaken, the average 
annual profit, at the expected sales level of $50 million, will be $7.5 
million, as compared with $6 million at the present capacity of $40 
million in sales. Moreover, if in the future the plant operates at the po- 
tential capacity of 160 million, the annual profit will rise to $11.5 million. 
Actually, in a capital-investment decision of this type, the estimated re- 
turn on the additional investment must be considered. 

Breok-even analysis and product profitability 
As stated previously, cost-volume-profit analysis is most useful when 
prepared for lower-level segments of the business where greater 
homogeneity of data exists. This may be illustrated by assuming that our 
mythical company produces and sells four distinct lines of products. The 
cost-volume-|^t data for each line, at the company’s budget level of 
$32.5 million, appear in Exhibit 12-3. 

Exhibit 12-3 indicates that variable costs do not vary in the same man- 
ner for each of the product lines and that contribution margins differ. 
Also, fixed costs in the exhibit have not been charged to the product 
lines on a proportional basis. It generally is inconect to assume that fixed 
costs apply ratably to each product line, particularly in a highly dive^ 
sified company. One product line may use expensive machineiy. whereas 
another may be more dependent on assembly labor. 

More accurate product profitability statements occur when fixed costs 
are identified, to the extent possible, directly with each product line. 
Depreciation of machinery normally would be a direct fixed cost, whereas 
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Profit a> 
now potontTol 

oapoehy 



Soloi (in fflillient of dolbn) 

Fig. 12*5 6r«ak‘€ven analysis sho%ving (he effect of a proposed expansion of plarK 
capacity. 


depreciation of the plant building is an indirect fixed cost of a product 
line. The profit before allocated fixed costs represents the contribution 
that each product line makes toward the indirect fixed costs and profit. 
When this is related to the direct product-line capital mvestment> we 
obtain a useful measurement of a product line's long-run profitability. 

In order to establish product-line capital investments, one must deter- 
mine which items of capital investment apply directly to a product line 
and which require allocation. Generally, inventories, receivables, and 
machinery can be associated directly with a product line. Cash and gen- 
eral company assets, e.g., factwy gilding, warehousing facilities, have 
to be allocated to product lines. Both the direct- and indirect-capital 


Condensed Forecast of Profit and Loss aod Return on Capital tn vestment 
By Product Line at Budget Level 
(In thousands of dollars) 
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Sol«» On niiUiom of 4 oIIok) 

Fig. 12'6 Break^eveo chart by product line. 
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Which p«.auct ,.e . ..t t 

short run? If by short run «e refer to P* line D 

will produce the highest short-term cash return. However, it 
noted^that product line D already is operating at close to 

In the lone run. when it becomes necessary to consider the replac 
ment of existfne machinery, product line A is the most attractive, at least 

dollar of direct-capital investment, as shown m Exhibit 1^. 

Figure 12-7 graphically presents for each of the product lines three 
important criteSr return of profit (before allocated fixed costs) on 
dirLt-capital investment, return of total profit on total capital, and 

Figure 12-6 reveals that product line C is highly unprofitable. Even 
this product line were produced to the point of ull capac.y ($13.3 
million), it would continue to show an accounting loss. Should product 
line C therefore be eliminated? As long as the revenue of a product line 


arMktvan 

point 



Fig, 12*d Break«even analysis: product line C. 
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exceeds its elimlnaWe costs, the product line should be retained, Le., 
provided that the space occupied and facilities used cannot be employ^ 
more profitably. EliminaWe product costs generally include variable 
costs plus out-of-pocket direct fixed costs, although conceivably dropping 
a product also will result in the elimination of some allocated fixed costs, 
point of elimination for a product line is equal to: 

Eliminable fixed cosU 
1 — (variable cosU/uiesj 

Ul us assume that of the $i4 mUlion of direct fixed cosU applicable to 
product line C (Exhibit 12-3). $1.2 million are sunk and $1.2 million are 
out-of-pocket costs. Accordingly, product line C should not be eliminated 
as lone as sales of product line C exceed $1^00.0(IO/.32, or $3.75 million, 
■niis U shown graphically in Fig. 12-8. The considerations involved In 
eliminatme a product line are apt to be more complex in practice and 
may include profit or loss on sale of assets, tax aspects, and possibilides 
for improving profitability in the future. 

Break-even onalysis and price changes 

A change in the price of a product assuming demand u elastic with 
respect to price, affecU the number of units sold, profits, and the break- 
even point. This may be illustrated by assuming that a company has i 
single product line and that the present average selling price per unit is 
$10. Average variable cost per unit is $6. The plant’s capacity is 20, COO 
units. 


Morgino^ ««ArribvtkA (In rtMuiondi of ^llon) 



Unil wiei (In lhovMnd$) 

Fig- 12'9 Effect of price Aangcs on profit. 
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Figure 1^9 shows what the contnWtion^m 
sales levels at the present price and also ^ ^ to 

10 percent, ne c^peny pr«en ly “ «''"S percent, only 

earn the same profit as at pr^nt, witfi P nercent 21 333 units 

“:rw™“arr4« ^ «,>*« b.... .be 

VL^r'in price lowers the break-even point, and a decrease in 
nrice raises it Thf ertent of the effect of price revisions on break-even 
^“ntsTaffeCed by the magnitude of the fiaed Jhe [he"— 
hcalled operating leoerage. This effect « shown f“ 7^ 

assumine that the fixed costs are, respectively, $2^. or 

M0.000.®lf the fixed costs are $40,000 instead of $20,000, an 
only $20,000. the amount of sales required to break even aljo is doubled, 
e.g., from $60,000 to $120,000 at a $9 price. 

Break-even points at different sales prices are shown below: 


FUfd eoiU 

$9prUt 

SfO priet 

SH priet 

120,000 

30.000 

40.000 

1 60.000 
90.000 
120.000 

$ $0,000 
75.000 
100.000 

$44,000 

66.000 

88.000 


While this type of analysis is very useful to pricing executives, it as- 
sumes that variable unit costs are constant. Actually, certain of the 
variable expenses such as selling commissions and customer discounts 
are affected by a price revision- Other variable costs may increase or 
decrease in a curvilinear rather than a linear fashion. 


Break-even anoiysis ond product mix 

Within the range of its plant capacity, a firm may increase the contribu- 
tion margin and profit and lower the break-even point by improving the 
mix of products sold, i.e., selling proportionately more of those produrts 
ha^'ing the highest contribution margin ratio. This is illustrated in Fig. 
12-10, by assuming the following facts for a company: 


1 

Produet A 

Produei B ^ 

Prtxfuc^ C 

Price 

$10 

$12 

$20 

Variable coals 

6 

6 

12 

CoDtribulioo margin. . . 

4 

6 

$ 


Fixed coats 


II $0,000 


COST ACCOUNT»Ne 
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In Fie 12-10 the effect of changing the proportion of total sales rep- 
resented respectively by A, B. and C is shown As the product 

mix improves, the contribution margin (represented by the dashed 
lines) and the net profit are increased, and the break-even point is 
lowered. 


Problems and cases 

J2.] Break-even anai^: underlytfig assumptions^ What assumptions underlie 
break-even analysis? 

12-2 Segregating fixed and verioWc costs. What methods may be employed to 

segregate fixed and variable costs? 

to T Cosl-recenue-profit reioHonship. The relationship between costs, revenue. «nd 
profit can be expressed in a Knear, curvilinear, or discontinaous manner. 
NVhat is the meaning of this statemwit? 

J2-4 Cost variahinuj and feeds of operations. The variabiUty of costs is a function 
of operations." Discuss. 

19 < Topes 0/ fixed and MfiaWe costs- Are there different types of fixed and variable 

costs? How does this afect the use of the data in break-even analysis? 

12-6 5'““^ break-even anafysis. "Break-even analysis tends to be static 

rather than dynamic.” Explain. 
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10 7 Plant ixrsus company use of break-even analysis. The manager of a product 
line is receiving a break-even rfiart which he finds useful in planning his 
activities. The president of the company, whose products are very diversified, 
wants to know why he is not being furnished with the same type of planning 
chart for the company as a whole. How should he be answered? 

12~8 ^ contribution margin. What is the significance of the contribution 

margin? 

i2-9 ^^oak-even analysis: shutdown decision. Does a break-even chart for a prod- 
uct or a plant indicate the point of elimination or shutdown? 

12-10 Ectmomist's and accountant’s view of break-even analysis. What conceptual 
differences would underlie the break-even analysis of an economist and an 
accountant? 

12-11 Break-even /omudos. Develop the proper formula for each of the following 
situations. 

L Determining the level of sales required to achieve a given profit 

2. Sales volume needed to offset a reduction in selling price 

3. Sales level at which shutdown should take place 

4. Sales volume required to earn the same profit after a plant expansion 
(assuming no change in marginal ratio) 

5. Sales volume required to earn same profit as previously, after a plant 
expansion, and which will provide a stipulated return on the new invest- 
ment 

12-12 ^^oak-even analysis. X Co. Ltd., a manufacturing concern, has engaged a 
market research expert to predict future demand for its products. Unfortunately 
the outlook is not too bright. The directors have asked CA to prepare an 
analysis showing the extent to which the company could sustain a permanent 
decrease in operations without recording an operating loss. At present, the 
operations are at the 100 percent level, and CA obtains the following data 
based thereon: 

Net sales 12.000,000 


Direct mnteriab 300,000 

Direct lebor 300,000 

Factory service expense — fixed 248,300 

Factory service expense— variable 230,000 

Selling expense— fixed . 30,000 

Selling expense — variable 200,000 

AdrzuofstratioD expense— fixed 30.000 

Administration expense— variable 20.000 

Required: 

1. Calculate the sales at the break-even pobl. 


3. Discuss the weaknesses inherent in the preparation and uses of break-even 
point analysis, 

(Chartered Acets — Canada) 

12-13 Cfdi^ytion of seUmg price; profit and loss projection; break-even analysis. 

A client has recently leased manufacturing bdlities for production of a new 
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product. B»s«d o« studies made by his staf. the follovdng data have been 
made available to you: 


ir*4«TniitMt anoual flolfn . . . 

24,000 uoita 

tsiimotev 

Amount 

Per unit 

estimated coeU: 

Material 

, . . . 1 06.000 
. . . 14,400 

$4 00 
60 


. . . . 24.000 

1.00 

&.4m!nifttPAiive expense . . .. 

.. 28.800 

1.20 

Total 

.. $163,200 

$6.80 


Selling expenses are expected to be 15 percent of sales, and profit U to 

amount to $l.M per unit. 

1. Compute the selling price per unit. 

2. Project a profit and lo» statement for the year. . , 

3. Compute a break-even point eapressed in dollar, wd in unto, ssnuning 
that overhead and administrative expenses are fixed but that other coto are 
fully variable. 

72 74 Breofc-ewn nnnlvsir. Milton Poeta owns ar.d msnages the P«dl« 

moul in Miami, Florida. Poeta i, a trained electrician and could earn $12,000 

a year, but he prefer, to run his own businew. 

The motel has SO avaiUble rooms, which are rented at $10 a day. Variable 
cosu of operating the motel amount 10 $2 per room rental (per day). Fixed 
costs per ™nth are as follow,; depreciation $3,000; t«« and Insurance 
$2,500; maintenance $1,000; utilities and miscellaneous $900. 

PoeU complains to you that business is very bad from April to September 
and shows you the following figures. 


Potenilal room rtoUb . 


Apr.-Sepi. 

Orl.'iVfer. 

o.iso 

0.100 

s.oso 

$.700 

4,100 

400 


Hequirtdi . , . 

1. Based on the foregoing data, prepare a statement showing whether rotn 

is making or losing money (broken down by 6-inontbsca^). 

2. What is the number of rooms per month that must be rented to w«k 

3. irthe room rent were reduced to $8 during Ibe April-September p^ 
how many rooms would have to be rented per month during this penod to 

break even? , , 

4. Suppose that, regardless of the price per room, it is not ^ble to cover 
the fixed costs during July and August. Should the motel be closed down 
during these months? 

19 1^ product mil on breck-eoen polftf, The J. M. 

three products. Assume that budgeted monthly sales are $10,000 and that the 
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proportion of toto] safe app.ica^«o 
costs are budgeted at 51,200. 

1 * V^ will the break-even point be. based on the foregoing da^ „ or ^ 
2 ^f^that the prodnct^ changes as follow,: A 60 percent; B 35 per- 

cent: C 5 percent. What wiU the break-even point be? 

Breok-eoen cn^ysU with chan|in| /actor,. The 

come statement for the precedmg year « presented ‘'«^^'*P‘, .f \j,e 
the cost-revenue relationship for the coming year i, expected to follow the 

ujnc pattern as in the prece^g year. 

SOFT-FLOW INK COMPANY 
Income Statement 
Fw the Year Ended 


Sales (2,000.000 bottles @ l-^) 

. . . $500,000 
.... $300,000 


.... 1<H).000 


.... $400,000 


.... %w,m 


50,000 

Profit after income tax 

s 50,000 


Rtquirtd: 

1. What is the break-even point in sales and units? 

2. Suppose that a plant expansion will add $50,000 to fixed costs and mcrease 
capacity 60 percent. How many bottles would have to be sold after the 
addition to break even? 

3. What would sales have to be after the plant expansion for the company 
to maintain its present pretax profit position? 

4. The company's management feels that it should earn at least $10,000 on 
the new investment. What sales volume is required to enable the company 
to maintain existing profits and earn the minimum required on the new 
investment? 

5. Suppose that the plant operates at full capacity after the expansion. Wliat 
profit will be earned? 


22^17 Breck-even analysis: change fn mix and increased fixed casts. The following 
data apply to the Lailon Company : 
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Retjuiredt 

1. What is the break-even point in sales dollars, and bow many units of each 
product does it represent? Assume the product mix is as budgeted above. 

2. How many units of each |m>duct must be sold to recover the direct prod* 
uct dxed costs? 

3. What would the break'Oven point in terms of sales dollars be if the product 
mix were reversed? 

4. What would the break-even point be in sales dollars if the indirect costs 
were increased by 910,000? 

Ute of break-ovon onaltfsU in decision making. The Yearling Company manu- 
factures a single product. Its present plant capacity is 80,000 hours on a 
single shift basis. An income statement for the past year is presented below, 

THE YEARLING COMPANY 
Income Statement 
For the Year Ended 

Seles (500.000 d 92) 

Costs 

Materials $200,000 

Direct labor (lOO.OOO hr & $2.50) . . . 250,000 

Overtime premium (20,000 $ $1.25) 25,000 

Other variable coeia 112,000 

Marginal income 

Less: Fixed coal# 

Income 

The cost-revenue relationship is expected to remain the same during the 
coming year. HoNvever, the company's sales are expeded to increase by 20 
percent, The pfcsid«it is concerned about the extensive overtime payments 
and has inquired of the plant manager whether the company would not be 
better off to have a second shift. The plant manager points out that a second 
shift will require an additional supervisor at $10,000 per year and a shift 
bonus of 25 cents per hour. 

Regutred: 

1. Would the company have been better off last year if it had used a second 
shift? 

2. At above what level of plant activity does it pay to start a second shift? 

3. Suppose that the company's sales expectations are realized. How mudi 
will be saved or lost as a consequence of having a second shift? 

Break-even ana/rjsis in decision to expand plant The Cube Pie DoD and 
Novelty Company prodtices a medium-priced line of dolls and plastic toys. AU 
dolls consist of a basic mixture of w^od flour, starch, and resin and pass 
through the s<ime sequence of processing operatums. Thus, while the dolls 
vary in size and styling, the proportion of each cost element to the total cost 
does not vary significantly. The plastic toys are fabricated by pressing plastic 
powder in a die. They are then buffed, paint-sprayed, assemW^ and packed. 
The rebtionship between the different cost eluents is approximately the 
same for the toys. 
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The coniDanV has b«n successful in recent yeais and has ^ 
at M capaSJ! m 1962. This has caused the incmenc* ef 
on direct Uba. The foUowing statistics were relevant to the yea 



Doth 

Tcyi 


$1,200,000 

200,000 

ssso.ooo 

$240,000 

30.0 

ISO 

2 0 

9.0 

$90,000 

$180,000 

$900,000 

300.000 

$270,000 

$180,000 

33. 3 
15.0 
.5 

7.0 

$160,000 

1120,000 


Raw materials costs 

Variable factory overhead (% of labev) 

Overtime premium (% of labor) 

Defects {% of total variable factory coats) 
Variable selling end ednuniilrative coats (% of 
sales) 

Allocs ted fixed costs 


In order to meet the growing demand for its products, the company is 
plwmiiig u siibsUntia) udditioir to its plant ajid equipment. It is estimated 
that tha plant addition would cost 11.000,000 (50-ycar life) and the machinwy 
1300,000 (dolls IIOO.OOO, toys $200,000 both with 10-year lives). The doll 
line would require approximetely 60 percent of the new space. Additional 
annual insurance and taxes are estimated at 1 percent of the $1,300,000 ex- 
penditure. It also is believed that with the extra space overtime could be re- 
duced to 5 percent of direct labor. The sales department estimates that with 
the increased facilities the company could sell 20 percent more dolls and 
33^ percent more toys during 19^. 


Required: 

1. Determine the company’s pro6l for 1962, and calculate the break-even 
point. 

2. Estimate the profit for 1963, and calculate the new break-even point. 
Prices and costs for 1962, unless otherwise indicated, are to extend into 
1963. Imputed interest on the new investment is to be ignored. 

3. Prepare a break-even chart showing the 1962 total operations and the 
projection for 1963. 


12^20 elimmoie e dtoirkm. The Creative ChemicaJ Corporation manu- 

factures a variety of diemical products. It also maintains a small detergent 
division. The detergent division is handicapped by the limited amount of 
funds appropriated to it. It docs pot have a balanced line of products or labora- 
tory facilities for product development. It also does not maintain a sales force, 
relying on distributors for the sale of its products. Despite stable sales, in re- 
cent years profits have declined steadily because of rising costs and an in- 
ability to increase the selling price. For ^e year 1962. the division s profit and 
loss statement is as shown in ESebibit I. 

The president of Creative Chemicals is convinced that the detergent divi- 
sion should be eliminated. He points out to the controUer that materials costs 
can be expected to rise 5 percent, or $5,500, in 1963 and variable factory 
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CREATIVE CHEMICAL CORPORATION 

Del^iltnl Divisioo 
Income Sutemeot 

For tbe Year Ended December 31. 1962 


Sales 

Less: Coat of aalea 

xtAieriala 

$110,000 

$310,000 

T>ir#e( Labor 

.... 100,000 


Factory overhead 

. . . . 70,000 

280,000 

flmKa nrrklil 


% 30,000 

Less: Selling and adminislralive expenaea 

12,400 

Profit before income taxes 


1 17,600 


overhead $2,000. He also caknUtes that the annual value of the space to the 
chemical activities is $ 10,000 and interest on the capita) investment $5,000. 
The president ret^uests the controller to study the situation immediately and 
report back to him 

Based on an evaluation ol all the relevant factors, tbe controller makes a 
S-year projection of costs and revenue, which discloses the following, 

1. Sales will continue to remain at $310,000 a year. 

2. Material costs will rise 5 percent in 1963 and again in 1965 and 1967. 

3. Direct labor will remain the same In 1963 but will increase 6 percent in 
1964 and another 6 percent In 1966. 

4. Variable factory overhead amounts to 40 percent of direct labor in 1962. 
The rate is expected to rise 2 percent each year ovdng primarily to in- 
creasing repair ar^ maintenance costs. Selling and administrative expenses 
are expected to remain constant during the S-year period. 

5. Fixed factory overhead in 1962 consists of depreciation of plant and 
facilities $21,000 and supervision, taxes, and insurance $9,000. The super- 
visors salary is expected to rise $500 in each successive year. 

Re<iuircd: Do you think the detergent division should be eliminated and, if so, 
when? 

12~2l plonntng and break’eoen ono/ysu. The Home Heater Company manu- 

factures three types of heaters, models 100. 200. and 300. Its income statement 
and product profitability report for 1964 are shown in Exhibits I Mid IL 
In January. 1965, the top management met to plan its sales and production 
progratiw for the year. The following conversation lock place; 

MB. K. (President): "At our last meeting, we agreed that we can expect a 
10 percent increase in direct labor and 6 percent in raw materials costs 
during 1965. Bill, have you figured out how much we can increase our 
selling prices uithout losmg volume?" 

BILL (Sales Manager): “Fve talked to our salesmen about this. We think that 
we can get by wrth a 3 percent across the board inaease and still sell 
the same number of units. We should be able to sail 1,000 more d 
model 300 and 2,000 of model 200. However, since we axe loang 
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the home heater company 

InccoK Suteme&t 


For ibe Year Ended December 31, 1964 




Coflt of sake: 

laveotories. Jan« 1* 1^ 

Materials 

Direct labor 

Variable factwy overhead 

Fixed factory overhead 



Lass: Inventories, Dec. 31. 1964 

Oroaa profit 

Lm; Sellioi and administralive expenses: 

Variable 

Fixed 

Pretax profit 


% 200,000 

270.000 

260.000 
89.000 

260,000 

11,079.000 

249,000 


$ 62,000 
204,000 


81.200,000 


830,000 
$ 370,000 


266,000 
8 104,000 


EsAibft 


THE HOME HEATER COMPANY 
Average Product Prices and Costa 
During the Year Ended December 31, 1964 

Medri 100 Model 200 

Average selling price 83 0 00 

Factory costa 

MaterUb 810.40 

Direct labor 6.80 

Variable factory overhead 2.00 

Direct fixed fact^ overhead 1.60 

Indirect fixed factory overhead* . ... 3.20 

Total factory costa 824.00 

Gross profit 8 6.0 0 

Leas: Selling and administrative expenses 

Direct variable (with sales) 8 1.10 

Indirect variable (2% of sales) 60 

Fixed (17% of aalea) 5.10 

Total selling and administrative .... $ 6.80 
Profit margin 8 ( .80) 


840 00 

8 6.00 
8 00 
3 00 
1.00 
8 00 
826.00 
814.00 

$ 1.20 
.80 
6.80 
8 8.80 
8 5.20 


Model 300 
8 20 00 

8 5.00 

4.00 

1.00 
1 00 
3.00 

814,00 
8 6.00 

8 .60 
.40 
3. 40 
$ 4 40 
8 1 60 


Number tjf units sold (10.000) (20,000) (5,000) 

* Indirect fixed overhead b alkealed to the modeb on the basis of space occupied 
by each productioo fine. 
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THE HOME HEATER COMPANY 
Rodney s Profit Projection tor 1963 


Sales <103 '"c of 81.200,000) 

Variable costs : 

Materials (106'*^ of 8270,000) 

Direct labor <110 r* of 8260.000) 

Variable factory overhead 

Variable selling and administrative 



\8I.200.000 / 

Contribution to fixed overhead and profit 

Less: Filed costs 

Factory 

Sellio; and admi nisi relive 

Estimated pretas profit 


Break-even ■ 


8464,000 
$725,060 
* $1,236,000 


81.236,000 


$286,200 

286,000 

89.000 


63,860 725,060 

$ 510.940 

$260,000 

204.000 464,000 

8 46,940 


81.122.449 


money on model 100 , we arc planning to eliminate these models 
gradually. We are deliberately cutting back sales of model 100 by 
3.000 units, even though we could probaWy sell 4,000 more than last 
year * 

TOM (ProducKon M.n.get): "Then I better figure that we will produce the 
same number of units as last >-ear. Model 100 will still take up the 
same factory space, and we should continue to operate at about 70 per- 
cent of capacity." 

MK a.: "Rodney, on this basis can you left us what we can expect to mike 
next year? Also, we had better take a look at the company break-even 
to see how much of a safety’ margin we have just in case we guessed 
wrong on sales ” 

HODNEY (PUnt Accountant): "After speaking to Bfil this morning and gettaig 
his estimate on the prke increase and sales. I prepared this projection 
of income for 1965 < Exhibit III). 

MB. K.: 'That’s almost a 860.000 drop in profits. Does anyone have an^^irlnr 
bill: "How come you increased my variable expenses but not Tomsr 
bodney: "Because youn are based on sales, whereas Tom’s are based on pro* 
duction, which will be at the same level as last year.” 
jifB- K.: "NYhat's the story on model 100? Perhaps we ou^t to eliminate it 
entirdv,” , . 

RODNEY: “As 'you can see by these figures (Exhibit IV). 

100 will rise from 80 cents per unit to 81.24, or a total of 80 rWW lor 

the 7,000 heaters.” , 

MB. K.: “Even if we eliminate model 100. we will reduce our loss ^ only 
$8,680. Let’s study these figures and meet again later this we«. 
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£xKibtC IV 

THE HOME HEATER COMPANY 
doey’s Projecliott ©f Ihe 
For 196$ 


Selling price (103% of $30) 

Variable coaU 

Materiala {106% of 110.40) 

Direct labor {110% of $6-W) 

Variable factory overbead 

Variable wlUng and adnuniatrative— direct 



Variable aelliog and adminUlrative— indire* 

130-90) 

Total variable 

Contribution to Axed coala and profit 

Leea: Fixed coata 


Factory — indirect. . 
Selliog and adminiatrati 


/ $304,000 
*'^$ 1 , 236,000 


xm 


Break*«veQ * 


1 - 


$69^30 
HS$.7^ 
9216.300 


- $247,300 


Model 100 


Per unif 
.. 130.90 

Total 

(7.000 unifs) 
9216.300 

.. 911.02 
7.48 
2.00 

$ 77,140 
52.360 
14,000 

1.13 

7,910 

of 

.62 

4,340 

.. 922.25 

91S5.7S0 

. . 9 B.6S 

9 60.SS0 

. 9 1.60 
3.20 

9 11.200 
22.400 

1^ 5.09 

35,630 

. . 9 9 89 

9 69,230 

.. 9(1 24) 

9 (8.680) 


Required: 

1. Comment on the discussion which took place. 

2. Evaluate Rodney's projections. 

3. Prepare your own projection of the company's profit for 1965 (assuming 
you disagree with Rodney's). 

4. Prepare a break-even ch^ for model 100 for 1965, showing the effect of 
failing to sell an additional 4,000 units and of cutting back sales by 3,000 
units. Differences in cost of sales due to changes in opening and closing 
inventories are to be ignored. 



13. Plr«c«, 


r Variable 


Costlav' 


In Ihe previous chepWt, the nttuie of cost-volume-profit relationships and 
break-^en analysis was described, and the usefulness of this type of data 
for profit planning, cost control, and decision making was indicated. 
fDir^ or variable, costing is concerned with "integrating and incorporat- 
ing into the accounts a group of reUled techniques which include the 
fiexible (or variable) budget, breakeven chart and marginal income 
analysis.’* At the present time, direct costing is gaining wider acceptance 
in practice but still represents an area of controversy. 

Direct costing and income measurement 

Under absorption costing, all factory costs are treated as product cosU. 
Factory overhead, inclusive of variable and fixed cosU, is appUed to 
items produced at an actual or normal overhead rate. According to this 
procedure, income is not affected by fixed factory overhead until products 
are sold (i.e., assuming no under- or overapplied overhead). As products 
are sold, factory product costs are matched against revenue (less certain 
period costs) for income determination. 

The essential difference between direct costing and absor^lon costog 
relates to the treatment of fixed factory overhead. Under direct costing, 
fixed o\'erhead costs are treated as period costs rather than product costs; 
that is, they are written off during the period in which they are incurred. 
Thus, under direct costing fixed factory overhead is excluded from in- 
ventories of work in process and finished goods. This can have a sub- 
stantial effect on the income for the period and the inventory costs shown 
on the balance sheet. 

Although the first written description of direct costing generally Is , 
attributed to Jonathan N. Harris * in a broad sense, the concept has a 
much earlier origin. Direct costing can be traced directly to the marginal^ 

• Bolh urm. in ^ 

< 0.1 bo -edo. Tho "dif^t h 1" €bopbf rtU Nri. Is bs%d so 

pfovolonily In p*octko. „ 

*Ne1lofiol AsiodoHon •» Co*l A«aonhs*H. UmmM- on DIroc* Cm«"S. 

MAC* toUoHn, Ap*i(. 1«3. p. tOTa. 

* Jonotbon N. Howls. "Wlkot M Wo Eom Urt Month.- MAC* WWto, Jon. 1S. 
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-marginal c<««ng.- In many f «>Pr ^,Lci costs. 

rrr— 7»t s ;; ptr t=- 

Unce of factory overhead increased was it considered nece«ary to a$«g 
such costs to products. Even under .‘^'"8 

overhead costs such as variances from f f of 
and excessive or abnormal costs, may be excluded from the cost 

^“^dlr to show the difference between 

assume that a company manufactures a single pr^uct seff.ng at $W a 
unit, nte plant’s normal level of production^h.ch « n^ed as the basis 
for setting the factory-oierhead rate, is 20.000 un.«. Vanable costs per 
unit are L follows: materials. »13; direct labor. $19: factory overhead 
$18: and selling and administrative costs. $S. F«ed 
$400 000 and fixed selling and administrative costs are $60,000. A pr^uct 
cost statement prepared under absorption costing would appear as shown 

in Exhibit 13-1. , , . 

Under direct costing, all variable costs, inc^wdtng seHtng and adminu- 

Eshihit 

Partial Income Suument under Absorption Costing 

Selling (»iee *?? 

Factory costa: 

Materiab 

Direct labor 

Variable overhead 1* 

Fixed overbead ($400,000/20.000 uuU) JO 

Coat to make *2? 

Profit before selliog and administrative expenses. . . ^ 

Exhibit IS-t 


Partial Income Statement under Direct Coating 


SeillDg price W 

Variable coats: 

Materials *1* 

Direct labor 1^ 

Variable overhead 1$ 

VviaMe selling and admimstrative expenses S 

Total variable coeta IS5 

Contribution margin $33 
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locone Bod InvcnU^o ufider 


Comparttive Effscl on 

At«orptioQ Bnd I^rect Cosliog 


PffWlt 


Activity dftU: 

Production (normal level 

20, OW). uniU 

Sale®, units 

Opening inventory finished 

goods, units 

Doaiog inventory finished 

goods, units 

Under full costing: 


15.000 

12.000 


21,080.000 
$40,000 
lOO.OOO' 
$ 940,000 
1$ 140.000 


Unabsorbed overhead 

Total cost of sales 

Gross profit 

Selling and adnunisiraUve 
expenses 


11,470,000 
I 420.000 


14S,000 
$ 2$S,000 


Income 


Opening inventory 
Closing inventory 
Under direct costing: 


$210,000 $140,000 

12,000 9 $90 $!,0$0.000 21,000 9 $90 $1,890,000 

12,000 @ $13 $ ISO, 000 21,000 @ $13 I 273,000 


Variable costs 


Materials 


Direct labor 


Variable factory overhead — 
Variable selling and adminia* 

trative expenses 

Total variable costs 

Contribution margin 

Period costs: 

Fixed factory overhead 

Fixed selling and administra- 
tive expenses 

Total period costs 

Income 

Opening inventory 

Closing inventory 


40,000 21,000 ® $S 
$ 660,000 
$ 420,000 


105,000 
$1,ISS,000 
I 735,000 


40,000 
$ 460,000 
$ 275,000 


40,000 
$ 440,000 
$ (40,000) 


$150,000 

$100,000 


normal level 20,000 units (5,000 


• Due la operating at tbe IS.OOO-uoit level insUed of the 
units $20 per unit), 
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» drfuc^fan, ,h. *g P;“; "iStl 

“it st^n^r.r 

dala'Thown, To simplify the illustration, it will be aaumed that no wor 
in process exists at the beginning and end of the penods. 

^hibit 13-3 shows that income varies substanti^ly under 
methods, niis difference is due to costing the finished 1^’ 
in process) inventories under absorption wtmg at their oil facto^ 
cost of $70. whereas under direct costing they “^ted at 
variable factory costs of $50. Income always will be lower under direct 
costing when sales Ug behind production and a company has accumula ed 
a larew inventory of work in process and Bnished goods at the end of th 
period than at the beginning of the period. Under direct costing profits 
vary more directly with sales. Under absorption costing, profits are 
dependent on the level of production a3 well as sales. 



Pariod costs versus direct costs 

Under absorption costing, a distinction is made between product and 
period costs. Product costs are those costs which can be identified with, 
and attached to. products manufactured- Period costs are those which 
cannot be associated with products and which are written off during the 
period in which incurred. 

Period costs are defined somewhat digerentlij under direct costing; 
i.e.. they are the costs of maintaining a given le\'el of capacity to produce 
and sell. Under direct costing, period costs may be regarded as fixed, or 
capacity, costs, Thus, period costs are by definition costs which do not 
vary with changes in volume during the short run. Direct costs, on the 
other hand, are those costs which are directly responsible for output, 
within the framework of a stipulated capacity'. Direct costs generally are 
both variable and eliminable; hence, the alternative use of the terms 
“direct costing^ and “variable costing." 

In practice, the segregation of specific costs, in this sense, in the classi- 
fications of period or direct costs often depends not only on the basic 
characteristics of a cost but also on management policy and the intended 
use of the data. If a company’s policy is opposed to discharging laborers 
when output declines, for example, direct-labor cost might be regarded 
as a period cost rather than a direct cost. 


Merits of direct costing 

Profit plonnlncj 

Direct costing focuses attention on contribution margin, which is the 
excess of sales over variable costs. When expressed as a percentage of 
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sales, Ae contribution margin is referred to as the contribution fo«o, or 
marginal ratio. The contribution ratio is a key figure compiled under 
direct costing, since it reveals the number of cents that will be available 
from a dollar of sales to cover fixed costs and profit. This is of considera- 
ble importance to managers- 

Assuming a fixed capacity to produce and sell, snoH-run profits are 
increased or decreased as a consequence of fluctuations in variable costs, 
changes in selling prices, and shifts In volume and the mix of products 
sold- Because they fail to distinguish fixed from variable costs and to 
report them separately, absorption costing and the traditional income 
statement do not lend themselves to emphasizing this/njis may be illus* 
trated by assuming that a company's management received the income 
statement shown in Exhibit 13-4. 

Now let us suppose that management is confronted by the following 
independent possibilities: 

I The plant is operating at full capacity, It is possible to produce and 
sell an additional 30.000 units of Y. but only if the production of X is 
cut back 40,000 units. 


Exhibit 13-i 

iDcome Statement under Absorption Costinc 



Produd 
lint X 

100.000 

Ptoduti 
lint Y 

200.000 

TM 

Price 

Sates 

$$ 

S50O.COO 

aoo.ooo 

$6 

$1,600,000 

1,200.000 

$2,100,000 

1,SOO.OOO 

Gross profit 

$200,000 

$ 400.000 

$ 600,000 

Less; ^llinf and adnuoistralive expenses 
(allocated on the basis of uniU sold) . . 

140,000 

280.000 

420.000 


$ 60.000 

1 120,000 

$ 180,000 


Exhibit il-5 

Income StaUmeot under Direct Coatioa 



Ptodod 
line X 

Pmdod 
line Y 

TM 

Units sold 

Price 

Sflles 

. 100.000 

$5 

. $$00,000 

200.000 

$a 

$1,600,000 

$2,100,000 

Less: Direct costs 

Contribution margin. 

1 AAsle 

250,000 
.. $250,000 

640.000 
$ 060.000 

890.000 

$1,210,000 

1.030,000 

— 

Profit * 
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I. The sales manager estimate* that if the of X is reduced 25 
cents the number of units sold couW be increased 20 percent. 

S Vhe cTLy's profit plan for the next period includes forecast 
sales of llO.OwJInits of X and 205,000 units of Y. The president desires 

to know what effect this will have on profits. 

The effect on profits of each of these possibUities cannot be deter- 
mined from the income statement in Exhibit 154. Undw direct costing, 
the same data would be reported as shown in Exhibit 13*5. 

The effect of each of these alternative possibilities can be rapidly 
calculated under direct costing, as shown below: 

(1) Added contribution of Y (30.000 uniU^RSO) I jJJ.OOO 

Less: Reduced contribution of X (40.000 units ^ S2.S0) 100.000 

Net increase in profits 


Profit contribution 


(3) Profit contribuUoo: 


Projected proTil 

Present ^ofit 

fncreese in profit £ 


$ 

44,000 

r 

$70,000 


300,000 

r 

270,000 


250,000 

i' 

20.000 

$ 

27S.OOO 


984.000 

a 

,259.000 

1 

.030.000 

1 

229.000 


lao.ooo 

r 

49.000 


In the income statement prepared under direct costing, fixed, or period, 
costs were not allocated to the two product lines. Although period costs 
often are allocated to product lines or other business segments even 
under direct costing, su^ allocations are to a large extent arbitrary and 
become centers of controversy. However, a distinction should be made 
between direct and indirect bed costs. Certain fixed costs, such as de- 
preciation of special facilities, can be identified directly with product 
lines or other sectors in the firm and should be charged to them, par- 
ticularly if the data are desired for long-run profit planning and decision 
making. 


Cost control ond performance evoluotion 

Modem cost control utilizes standard costs and variable budgets. No 
conflict exists between standard costs and direct costing. A standard 
direct cost system merely would exclude period costs from the product 
standard costs. In regard to variable budgeting, the basis of this control 
instrument lies in a careful segregation of fixed and variable costs. This 
also is the essence of direct costing. 

Direct costing tends to provide greater control over period costs than 
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might occur under absorption costing. In absorption costing, fixed fac- 
tory overhead is irvcluded in the factory-overhead rate, generally through 
a series of allocations. In this process, it is possible to lose sight of specific 
controllable period costs and the functional areas to which they apply. 

Under direct costing, period costs are accumulated and reported sepa- 
rately, as a deduction from the contribution margin, rather than lumped 
with cost of sales and inventories. While period costs may not be ex- 
pected to change within short periods of time, many of these costs are 
programmed or budgeted in advance, e.g., advertising, research, super- 
vision. and thus are controllable by management. 

Direct costing also possesses distinct advantages in evaluating the 
performance of revenue generating sectors of a firm. In measuring the 
performance of such secton. revenue directly earned and costs directly 
incurred have the greatest relevance. 

In order to illustrate this, let us assume that a company manufactures 
several product lines in a single plant. During the 3 years for which the 
data are shown, sales of product line A have risen, while those for the 
other product lines have declined sharply. Fixed factory o\'erhead b 
allocated to the product lines on the basis of direct-labor dollars, and 
fixed selling and administrative expenses on the basis of sales. Relevant 
data for the entire company for three successive years appear below: 


Total company sales 

Total direct labor 

Total fixed factory overhead 

Toiat fixed selling and administrative 

expenses 

Fixed factory overhead rate 

Fixed selling and adminiatraiive rate . 


Ytcrt 


Yfar3 

n.000,000 

s<^.200.000 

82.400.000 

$ 600.000 

S $00,000 

8 $90,000 

000.000 

$ 900.000 

% 897.000 

$ 600.000 

$ 600,000 

8 792.000 

I50^r 

I80^c 

280^0 

20*^ 


$3% 


Under absorption costing, based on the abo\'e rates for factory over- 
head and selling and administrati^'e expenses and direct product-line 
re\'enue and costs, a statement for product line A would appear as shown 
in Exhibit 13-6. Apparently, despite increased sales, the profitability of 
product line A has deteriorated. 

As indicated in Exhibit 13-7. a statement for product line A, prepared 
\inder direct costing, discloses a noticeable improvement in both contri- 
bution margin and the contribution ratio. This occurs because of in- 
creased sales at a higher contribution ratio. These are the factors over 
which the product manager exercises most discretion. The allocated fixed 
costs are incurred by the firm regardless of the sales activities of the 
individual product lines. The principles illustrated here ^ply aho ^ 
performance evaluation for divisions, plants, sales districts and even 
individual salesmen. 
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Exhibit IS‘6 

ProiiUbility Slatement— Product 
Under Abswption Costing 


Line A 


Cost of sales: 


Variable overhead. 


Less: Selling and admiiuslrative 
expenses 

Variable 


Return on sales T.5% 

£f hibit IS^f 



Yfuri 

Year 7 

Year S 

$1,000,000 

$1,200,000 

$1,400,000 

$ 

220.000 

$ 240,000 

$ 270,000 


130,000 

170.000 

190.000 


30.000 

35,000 

38.000 


223,000 

306.000 

437.000 

$' 

623,000 

$ 751,000 

$ 935.000 

$ 

375.000 

1 449.000 

$ 455.000 

$ 

100,000 

$ 110,000 

$ 120.000 


200,000 

300,000 

462,000 

r 

300.000 

$ 410,000 

$ 582,000 

t 

75.000 

3 39.000 

$ (117,000) 


3.3% 


Pro6tabilUy Statement— Product Line A 
Under Direct Coating 


(8.3%) 



Yeart 

I'wr 2 

Year 3 

Sales 

$1,000,000 

11,200.000 

11.400,000 

Direct costs: 




Mat«'ia]s 

$ 220,000 

$ 240.000 

S 270,000 

Direct labor 

130.000 

170,000 

190,000 

Variable factory overhead 

30,000 

35.000 

38,000 

Variable seliiag and admiojslrative 




expenses 

100,000 

110.000 

120.000 

Total 

$ 500.000 

$ S5S.OOO 

$ 618.000 

CoDtributioa margin 

$ 300.000 

$ 643.000 

1 782.000 

Contribution ratio 

50% 

33.7% 

58.9% 


^ Docision making 

Direct costing produces valuable data for short-term decision making. 
In short-run decisions, period costs are not relevant. Direct costing 
avoids the use of overbad rates, which tend to create impressions of 
exactitude that generally are not warranted. Cost allocations and o\'er- 
head rates are based on judgments that rarely are precise enough for 
decisions. Overhead cannot be assumed to apply unifonniy to all products 
or product lines. Some products require more supervision or inspection in 
their manufacture than others, and this rarely is disclosed by the use of 
overhead rates. 

The establishment of overhead rates requires a predetermination of 
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rtic expected level of operaKoos. Thb is not easy to do. Should the ex- 
pected operating level be based on plant potential? How many shifts? 
What coMideration should be given to bottlenecks, breakdowns, strikes, 
etc.? To what extent should the plant operating potential be adjusted for 
the salability of the products? These questions account for the fact that 
many executives find it difficult to understand the significance of the 
under- or overapplied overhead figure. 

Direct costing is particularly useful in short-run pricing decisions. 
Absorption costing emphasizes long-run accounting profits rather than 
cash profits, which have the greatest relevance in short term pricing 
decisi^s. Product prices which result in losses under absorption costing 
may show profit increments under direct costing, provided the revenue 
exceeds the^ variable costs and better opportunities fen the utilization of 
the facilities do not exist. A more extensive discussion of direct costing 
and pricing decisions appears in a later chapter. 

Direct tost data are useful in capital investment and make or buy 
decisions. lu capital im estment decisions one is interested primarily in 
projected cash flows and the return yielded on the funds required. In 
make or buy decisions, a comparison is made between the incremental 
cost of making and the cost of purchasing. Period costs generally are not 
relevant in analyses for such decisions. If idle capacity and other re- 
sources exist that cannot otherwise be used, their costs are not relevant 
in make or buy decisions. This may even include direct laborers who are 
temporarily idle, provided the company’s policy is not to discharge such 
workers. A more detailed discussion of capital-investment and make or 
buy decisions occurs in subsequent chapters. 

Some other short-run decisions which depend on direct cost data are 
selection among alternative uses of production facilities; selling versus 
additional processing of manufactured items; optimizing the production 
mix; determining inventory levels; selective selling; delivery route deci- 
sions; and determining the size of the sales force. These and other dec!* 
iiOM will be disc^issed at length in later chapters 

^ Income meosurement under vorying octivity levels 
As indicated earlier (Exhibit IM), income may vary significantly under 
direct costing as compared with absorption costing. Exhibit 13-8 shows 
the comparati\'e effect on income where there are changes in the levels 
of production and sales. The data underlying Exhibit 13-8 are as follows; 


Price of product 

Variable factory cost per unit 

Fixed factory overhead 

Nwmal production level 

Fixed factory coaU per unit 

Variable selling and administrative coats per unit. 

Fixed selling and administrative costa 

Unit coat of beginning inventories assumed to 


1100 

$40 

$200,000 
, . 10,000 units 
120 
$15 
$150,000 
be the same as 


current unit coat. 
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The following generil conclusions can be drawn from the daU pre- 
sented in Exhibit 13-8: 

1. Under direct costing. Income is correlated with sales and is not 

influenced by the level of production. 

2. Under absorption costing, income is affected by production as well 

as sales. 

3. Income is the same under both methods when production and sales 
are equal. 

4. When production exceeds sales, income is higher under absorption 
costing. 

5. When sales are greater than production, income is higher under 
direct costing. 

Direct costin9 ond accounting theory 

The relative jnerits of absorption and direct costings as a basts for 
income measurement, may be viewed (Z) from the standpoint of con- 
formance with accepted accounting theory and (2) from the standpoint 
of the usefulness of the data obtained. 

The measurement of income by accountants is based on a matching of 
revenue and costs. Under absorption costing, the cost of products is 
matched against the revenue derived from their sale. Accordingly, it is 
necessary to assign all factory costs, flxed as well as variable, to products 
manufactured. 

Proponents of direct costing view the matching process somewhat dif- 
ferently. Fixed factory-overhead costs, under direct costing, are a cost 
of the period in which they are incurred, rather than product costs. Only 
the direct or variable portion of manufacturing costs are treated as 
product costs and deferred in inventories. This is supported by the argu* 
ment that period costs are long-run costs which are incurred whether or 
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not products are manufactured, whereas direct costs are shortterm costs 
which are directly responsible for production in the short run. 

Unlike most period costs, direct costs which are deferred in inventories 
reduce the amount of the ncrt period's expenditures for direct costs. In 
this connection, the Research Committee of the National Association of 
Accountants comments as follows:* 

Short-run costs should include only those costs which tend to be incurred 
by producing during the period in question and to be avoided by not 
producing. These are the costs that tend to vary directly and propor- 
tionately with volume of production. Those costs which remain the same 
in total, i.e., the period costs, should be excluded from the short-run 
unit cost. Short-run costs have the following characteristics which are 
significant in measuring periodic income: 

1 Unit direct or variable cost of production is objectively measurable 
because the amount of such costs tends to vary directly and propor- 
tionately with volume of production. On the other hand the amount of 

S period cost 1$ independent of the volume of production within limits 
or which capacity provided remains the same. Therefore, period costs 
can be attache to product units only by making an arbitrary assumption 
as to the volume of production over which to spread the period costs. 

2- Benefits acquired by incurrence of direct costs expire with sale of 
the related goods. Having once been incurred to produce goods, direct 
costs need not be incurred again uritil more goods are produced. In other 
words, by producing goods in the current period the amount of direct 
costs which must be incurred In future periods is reduced in proportion 
to the direct cost of the goods carried forward. For this reason, the direct 
cost of goods on hand is deferrable as inventory until the benefits expire 
by the sale of the goods. In contrast, the amount of period cost to be 
incurred in future periods cannot be reduced by producing ^ds to be 
carried forward in inventory, nor can the current period costs be reduced 
by producing less in the current period. 

The arguments supporting direct costing, as the basis of income meas- 
urement, are not without merit. Nevertheless, whether absorption costing 
or direct costing constitutes the superior method for determining income 
will not be resolved on the basis of existing theoretical considerations 
alone. Ultimately, the selection between these two methods will hinge on 
social and practical usefulness. The accountants present definition of 
income is not immuUble. If the needs of society require an improved 
form of income measurement, it may be presumed that the accounting 
profession will take appropriate action. 


Criticisms of direct costing 

In recent years, there has been widespread interest in direct costing. 
Nevertheless, only a relatively few business firms, although a growing 

*Cwrr#« Apflicrtiw •f Dir«<f Nnlionol A<»mMm1», tMOKh 

Mpe«r 97 . Haw York. 1961, p. 74. 
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number of Ihem, have adopted thU method of accounting. Opposition to 

Lr.r £ — “r. “i... .mh. 

prmcjle of matching costs against rcN^enue for income 

AccorLg to this interpreution of the matching concept, the more c<«ts ; 

that can ht attached to products, the more precise mcome measurement[ 

Under direct costing, profits increase or decrease with changes in saJes. 
For a firm with highly seasonal sales, direct costing results in periods ot 
excessive losses followed by periods of abnormally high profits. A com- 
pany that manufactures and stores products for 10 months prior to the 
Christmas season would show large losses for 10 months and very high 
profiU during the 2.month season- Under such circumstances, it Is 
doubted that monthly income sUlements prepared under direct costing 
would be as meaningful as those prepared under absorption costing, , 

The exclusion of fixed factory overhead from inventories affects the 
balance sheet as well as the income statement. Opponents of direct cost- 
ing maintain that this would produce an even more conservative and 
unrealistic balance sheet than presently is being prepared. They point 
out that working capital, which is an important guide in short-term 
credit transactions, would be impaired. Proponents of direct costing, 
however, argue that the balance sheet does not reflect economic values. 
They suggest that it is. rather, a statement of costs awaiting assignment 
against future revenue, plus certain monetary values such as cash, re* 
ceivables, and marketable securities. Defenders of direct costing also 
claim that in long-term decisions, creditors and financial analysts look 
to the earning potential of a company rather than balance sheet data and 
that in short-term credit transactions, creditors are more concerned with 
the market value of inventories than with accounting costs. 

2. Direct costing undeniably is useful in short-run profit planning and 
decision making, but in decision making one is interested in special- 
purpose costs rather than the general variability of costs. Certain 'non- 
accounting” costs often are relevant in decision making, and certain 
accounting costs are not relevant. 

While direct costs are important in short-run pricing decisions, op- 
ponents of direct costing point out that direct costing creates a tendency 
to disregard the need to recover fixed costs through product pricing, 
since long-run continuity depends on the replacement of assets. In this 
connection, many companies that use direct costing also allocate fixed 
factory costs to product lines and oAer segments of the firm. However, 
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the allocated costs are shown as a deduction horn the contnbution 
margin. 

3. Advocates of direct costing have been criticized for oversimplify mg 
the technical difficulties encountered in establishing the variability of 
costs and the reliability of the data obtained. Variable costs rarely are 
completely variable, and 6xed costs rarely completely fixed. 

Moreover, the assumption of linear rather than curvilinear variabibty 
is not realistic in practice. There usually are a large number of semi- 
variable costs which vary in an irregular fashion. Many costs also vary 
more closely with a base other than sales, as, for example, order size, 
weight, number of transactions. It must be recognized, therefore, that 
direct costing does not provide an exact indication of what the contribu- 
tion margin is at different operating levels. 

In this connection, the Committee on Research of the National Associa* 
tion of Accountants stated:’ 

Practice seems to show that precision in the separation of direct and 
period costs is less important for inventory costing than it is for profit 
planning and cost control. Borderline costs which cause most of the 
difficulties in classification are often relatively small in total and can be 
pul into either the direct or period category without material effect oq 
inventory or income margin figures. 


The attitudes of professiorwl societies toward direct costing 

The stated attitudes of the American Institute of Certified Public Ac- 
countants. the American Accounting Association, and the National Ac- 
counting Association toward direct costing differ. 

The American Institute of Certified Public Accountants has not specifi- 
cally dealt with direct costing in its accounting research bulletins. How- 
ever. a general statement, in which acceptable inventory costs are defined, 
appears in Accotinfmg Research Bulletin 43. The statement includes the 
following sentence: *It should also be recognized that the exclusion of 
all overloads for inventory costs does not constitute an accepted account- 
ing procedure.*^ Clearly, this does not specifically relate to the exclusion 
of fixed factory overhead from inventory costs. It is not surprising, there- 
fore. that the comment has been interpreted differently by advocates and 
opponents of direct costing. 

The Committee on Concepts arid Standards Underlying Financial 
Statements of the American Accounting Association has unequivocally 
rejected direct costing as an acceptable basis for income measurement. 
In the 1957 “Revision of Accounting and Reporting Standards for Cor- 
porate FinancTal Statements,* the committee stated, . the cost of a 

* Cet> A«ownloBl<. •p. p. 11. 

* Accwntlnu t«ll»tiA 43, Ab^Hmh IftiiiiwN el Cer»it1*4 Peblk Aceevnlenn, Cea- 

nirtM on Acteufinna fre<«4wre. New Twk, 1933. p. 39. 
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p^iuc, I. .h. 

to that product and should wcludc both direct anu 

of any elen^on, of n,anufactum.g cost . not 

TVo of the seven members of the committee 
elusion of the maiority. In their dissent, they concluded that _ . • direc 
costing is at least as acceptable in accounting thwry “ “ * ® “"g* j 
tional (full costing) concept. Moreover, they believe *at the use o 
direct costing procedures will, in many eases, yield results more useful 

to investors as well as management"* 

The Research Committee of the National Association of Accountant 

In Research Report 37 primarily was concerned w. A ” 

perienees of companies using direct cosHng. While the National Assoc 
Hon of Accountants does not issue Judgments on accounting practice the 
committee report clearly was favorably inclined toward direct costing. 


The tax status of direct costing 

The regulations of the Internal Revenue Code do not specifically bar or 
condone the usage of direct costing. Two general criteria are provid^ 
in regard to inventory valuation; Tt must conform as nearly as possible 
to the best accounting practice in fhe_tTade or business" and "It must 
clearly reflect the income for the period.** 

In the approval of inventory ^'aluation$ the Internal Revenue Service 
has been influenced by consistency and the effect on taxable income. The 
Internal Revenue Service has been reluctant to permit companies to 
change from absorption to direct costing if the change is accompanied by 
a decline in taxable ir>come- Cases have occxirred in which permission to 
use direct costing has been informally granted. 

If direct costing becomes more acceptable to the accounting profession, 
possibly either the Internal Revenue Code will be amended to specific 
cally permit the use of direct costing, or the Internal Revenue Service 
will more positively sanction the use of direct costing. This has occurred 
in regard to other contro'ersial areas such as the use of Lifo and accele- 
rated depreciation. 


A compromise approach to direct costing 

Undoubtedly, the greatest area of controversy in regard to direct costing \ 
relates to the effect on income measurement. The advantages that can be 

’ Aii««kon Aec9wiiHA9 Associori«i». CeaniUM o* C«<tc«pls ond Slond«rdt UAd«rlyin 9 
Pinanci«l Srof«m«Ar*. Acewnlfaif R**!*!*, Odobw, Iti?, p. 539. 

• iki.1 
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lncoin« Suitemtat Combiniog Direct asd Absorptioo Coating 
(Based on data contaioed in Exhibit 15^) 


Period 1: 

Sales 

Leaa: Variable coats 



Direct labor 

Variable facwy overhead 

Variable selling and administrative expenaes 


IIS6.000 

228,000 

216,000 

60,000 


Contribution margin 

Less: Period costs 

Fixed factory overhead 400,000 

Fixed selling and administrative cicpeoses . . 60,000 

Income before inventory adjustment 

Add: Portion of period fixed coaU deferred in dosing inventory 

Income 


Period 2: 

Salsa 

Less: VariaUe costs 

Materials 8273,000 

Direct labor 309.000 

Variable factory overhead 578,000 

Variable selling and administrative expenses ... lOS.OOO 

Contribution margin 

Less; Period coats 

Fixed factory overhead 6<»«600 

Fixed selling and administralive expenses 60,000 

Income before invent^y adjusioent 

Add : Portion of period fixed costa deferred in closing 

invenifvy 40.000 

Less: Portion of prior period's fixed costs absorbed in 
products sold this period (60,000) 

Income 


$1,080,000 


660,000 

420.000 


460,000 
(40,000) 
60.000 
I 20,000 

81.890,000 


I.ISS.OOO 

735.000 

460.000 

275.000 


( 20 , 000 ) 
8 255,000 


derived internally from the use of direct cosU, for planning, controlling, 
and decision making, are considerably less conb^versial. These advantages 
may be gained without altering present standards for detennining income 
but merely by changing the form of the income statement. 

An example of this modified approach appears in Exhibit 13*9, using 
the same data which appeared in Exhibit lis. It will be noted that the 
“Income before inventory adjustment" is identical with that produced 
under direct costing but that the final income after adjustment for the 
fixed factory overhead included in inventories is identical to that pro- 
duced under absorption costing. 
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Problems and cases 

P,ricd end product costs. U the disdnedon between period and product costs 
the same under direct and absorption costing? 

ri- » 

production and sales, under the two methods of costingi’ 

Direct costine ond decision making. “Direct costing provide management 
with more useful data for decision making." Do )Ou agree? If so, in ica e i 
what type of declsiois direct costing could be useful- 

SJiort- and long-run decisions. WTiy is direct costing more useful in short-run 
decisions? Does it tend to be equally useful m Icetg-run decisions? 

Income measurement under altematioe costing methods. Write a one-^ge 
statement Indicating why you think direct costing or absorption c«ting 
provides a better basis for measuring Income for external reporting purposes. 

Direct end absorpllon costing in Mghlj, seasonol business. Would 
absorption costing provide more useful interim income data for a hlgniy 
seasonal business? 

Direct corflng: compromise approach. Is there any way to utUize the advan- 
(ages of direct costing for internal purposes and yet conform to presenUy 
existing standards for external reporting? 

Direct costing; breah^even analysis and budgeting. What relationship exists 
between direct costing, breaJe-even analysis, and budgeting? 

limitations of predetermined overhead rates. Under direct costing, the use of 
predetermined overhead rates is avoided. What disadvantages are there to 
the use of predetermined overhead rates? , 

Direct and absorption costing: level of operations. A company using absorp- 
tion costing decided that in order to reduce unit costs, it was necessary to con- 
tinue to operate at a very high level of output, even if inventories were piling 
up. Might the use of direct costing have led to a different conclusion? 

Direct and absorption costing: product cost statements. Which type of product 
cost statement, one prepared under direct costing or one prepared under 
absorption costing, would better enable the sales manager to detennine which 
products to '*piish’’ next year? 

Direct costing tn make or buy decisions. How mi^t direct costing be useful 
in make or buy decisions? 

Absorption and direct costing and fixed costs. "Under absorption costing, 
management loses sight of the importance of fixed costs." Comment. 

Direct costing: absence of volume variance. "Under direct costing, no volume 
variance is calculated, and management is not told what the cost of unused 
capacity is." Comment. 

Direct cosring; adt>antages and disadvantages. Supporters of direct costing 
have contended that it provides management with more useful accounting 


13-1 

13-2 

13-3 

13 ^ 

13-5 

13-6 

13-7 

13-8 

13-9 

13-10 

13-11 

13-12 

13-13 

13-14 

13-15 
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infonnadon. Critics of <lirect costing believe Aat its negative features out- 
weigh its contributions. 

Required: 

1. Describe direct costing. How does il differ from conventkma! costing? 

2. List the arguments for and against the use of direct costing. 

3. Indicate how each of the following conditions would affect the amounts of 
net profit reported under conventional absorption costing and direct costing: 

a. Sales and production are in balance at standard volume. 

b. Sales exce^ productiMi. 
e. Production exceeds sales. 

(AlCPA) 

13 18 accounting and reporting imder direct casting and external reporting 

under absorption costing. The Dircost Company manufactures a single product 
and uses a direct cost system for recording the transactions and for internal 
reporting, on an Fifo basis. Only variable factory costs are charged to Work 
In Process and Finished Goods, The variable overhead rale used by the 
company is 50 ccnls per hour. The Overhead Budget Variance is closed out at 
the end of the year to Cost of Sales. For external reporting, closing inventories 
are adjusted for fixed factory overhead at $7.50 per unit. ThU adjustment b 
not recorded In the company's accounts. Based on the transactions listed, 
record all debits and credits to the accounU shown. (Ignore offsetting entries 
to accounts not shown.) 


Raw Meierials 


12/31/63 

bo.m 


Variable Factory 
Overhead Control 


-^1 


Work in Process 


Finished Goods 


-C- 

12/31/63 


(10.000 


units) 


120.000 


Variable Factory 
Overhead Applied 


Overhead 
Budget Variance 


- 0 - 


Fixed 

Factory Overhead 




Variable Selling and Fixed Selling aod 

AdiDinistrative Expenses Administrative Expenses 


- 0 - 


Cosl of Sales 


Sales 


- 41 - 


Profit and Loss 


- 0 - 



DIIECT. 
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Transactions: 


1. Raw maieri^la pufchaaed 

9 Raw njatcrlflls used 

1; Direct tobor (JOO.W hr @ 12.25) . • 

4. Factory ovcrbead iDcumd: 

Variable 


Fixed 

5. SaUiD« and adminislraUve expenaea incuirefl. 

Variable 160,000 

6. l/pi^ o» D«. 31. 1964. 20.000 anil* Mly *or^Wed « to 

^ L jeri.1. .Dd M completed ..^1^ »"<• o-heed 

7. TranafcTred lo finished itooda. 90,000 units 

8. Sold. 85,000 units # 026 


$510,000 

506,000 

675.000 

170.000 

780.000 


Bsquirrd: ^ __j nrtaaxe an income state* 

1, Record the traweetfon in the eec^t, given. ^prep«e 

ment for both internal and external 

2. Account for the difference in income under the two method 

Direct ond nhmrption coetmg: profit 
company ha, a " 

Normd c»^*^ ^ jj'^ed faettS^ <^head is $360,000 per 

« p“ •"<* **''‘"* 

*“^Tpr.;rg"reI^t' Le“»S 50.000 

unib; b^ntag inventory, W.OOO unit,; net unfavorable va^nw for 
Sard «ruWe rrunufacturing corta, MO.OOO. All variance, are wntten off 
as addition, to (or deduction, from) standard cost of sales. 

R«, 7 ufr«tf^ (For items 1. 2, and 3 assume no variances from standards for 
rnsnufseturing costs.) 

1. What is the bfwk even point expressed in dolUtr salesf 

2. How many unHs musk be sold to eam a net mcome of $60,000 per yearr 

3. How many units must be sold to earn a net income of 10 percent on salest* 

4. Prepare formal income sUtemenis for 1961 under: 

a. Conventional costing 

b. “Direct'’ costing 

5. Briefly account for the difference in net income between the two income 
statements. 

(AICPA) 

Income under direct and absorption costing: stable prodiMion and seasonal 
sales. The Clifton Company manufactures Christmas-tree lights. The standard 
cost per unit is shown below. 


Materials $ 30 

Direct labor 20 

Variable factory overhead 10 

Fixed factM 7 ov^bead 40 

ToUl $1.00 
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Operating data during «ach oi the four quarters of a particular year were 
as follows; 



iti ^uortfT 

2d quarter 

3d quorfrr 

4fA quarlet 

Sales 91.23 a unit), units 

40.000 

30,000 

$0,000 

430,000 

Production 

140.000 

140.000 

140,000 

140.000 

Actual materials cost per unit. 

$ 31 

S 30 

$ 32 

$ 31 

Actual labor coat per unit . - 

S 20 

$ 22 

$ 21 

$ 20 

Variable factory overhead 

$15,000 

$16,000 

$13,000 

$14,000 

Fixed factory overhead 

Fixed selling and administrative 

$37,000 

$37,000 

S3$.000 

$58,000 

expenses. 

Variable selling and administra* 

$13,000 

SIS.OOO 

$15,000 

$13,000 

tive expenses 

S 2,000 

$ 2.500 

1 4.000 

$21,500 


At the beginning of the year, there were 50,000 urtits of finished goods on 
hand. Inventories in process are to be ignored. Variances are to be written off 
to cost of sales as incurred. Materials price and usage variances are taken at 
the time materials are used. 

Required: 

1. Determine the income for each quarter under absorption and direct costing. 

2. Accotmt for the difference in income under the two methods. 

i3-J9 abtorptlon cotting: fiudusting production and foles. During the 

latter part of 1963 a new company was formed to manufacture and distribute 
a newly developed cigarette lighter called the Vu Lite. The company’s manage, 
ment is interested to know what income will be reported if they use direct or 
absorption costing. Based on market surveys and customer commitments, the 
following forecast data have been prepared for 1964. 



faf quarUr 

2d quarter 

. 3d quarter 

1 

4fA ^tiorfrr 

Production 

40.000 

IQil 

Blil 


Sales 

30,000 




Materials, . 

S24.400 

$33,000 



Direct labor 

$16,000 

$22,000 

■BIBB 

$24,600 

Variable overhead 

$ 8,200 

$10,000 

$10,800 

$12,800 

Fixed overhead . 

$30,000 

$30,600 

$30,800 

$30,800 

Variable selling and admimslra> 
tive expenses 

$ 8,400 

$10,200 

$10,400 

$12,600 

Fixed selling and administrative 
expenses ... 

$16,000 

$16,000 

$16400 

$16,200 


The sales price of the lighter has been established at $3 per unit. TTxe 
company uses an Fifo method for costing inventories. Inventories of work m 
process are to be ignored. Closing inventories of finished go ods a re to be 
costed at actual cost of materials and direct labor and applied overhead. Ove^ 
or underappbcd overhead is to be closed out to cost of sales at the end of each 
quarter. The budgeted quarterly level of production for purposes of setting 







DliECt, Ot VAllAEll, COSTING 


387 


13-20 


13-2i 


p„deurmtn«j overhead r.« i* 50.000 unit,. Budgeted quarteHy fixed c«t, 
are $30,000 and variable eorts 20 «nt, per uiuL 

the forecast data, prepare inrxnne ,ta«n„™t> 
under both direct and ab«)rption corting methods. 

2. Account for the difference, in >"««“• jjng income under the two 

3. What general conclusion, can you form r^a^S 
method, at different levels of productioo and Miesf 

Income under dirert and ahwrpHon of over- 

a single product. Old Hutch. lU staUsOcs during 1963 were 

head absorption is 18.000 ca»s a year. Operatmg staosao s 

as follows: 

, 20.000 cases 

• 

130 per case 

3,o»o cases 

Inventory. J«. 1. ^ 5^0 

Inventory. Dec* 31 , 1963 

Materials cost per case 

Labor coat per case 

Variable overhead coat per case 

Fixed overhead .!l , 

Variable selling and administrative coaW 10% »i« 

Fixed Klling and adminiatrative coaU »S«.000 

While coat, were the same in 1963 a, to 1962. in 1964 mate^ls c«ts rose 
10 percent and Ubor cost, 5 percent. All other c«U remained unchanged. 
Wif • to wiling price of 4 percent to 1964. 4,^ addition^ case, were 
However. produrtL dmJtoed to 1964 by 3,000 cases. The company 
uses flrst-in, first*out for costing its inventories. 

fle,uir«f: Prepare income rtatemenl, for 1963 and 1964 under a^orption 
end direct cost accounting snd e statement which combines both methods, 

Direct costing cr*d decision makrng. The Stick Rite Clue Company sells glue 
to stttionery stores throughout the country at 25 cents per unit. The company s 
condensed income statement is presented below. 

STICK RITE GLUE COMPANY 
Condensed Income Statement 
For the Year Ended December SI. 1964 


Sales 1750,000 

Less: Variable costs (per unit) 450,000 

Contribution margin $300,000 

Less: Fixed cosu 250^900 

Income 6 SO.OOO 


The company is planning lo expand its plant and facilities. The cost of the 
planned «pansion is estimated at $350,000, which consists of a plant addition 
at $250,000 (50.year life) and machinery' at $100,000 (iCKyear lives). 


Keqxmed: 

1. The president wants to know how many additional units will have to be 
sold to provide the present profit plus $35,000 a year on the new invest- 
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ment. AH data are to be assumed to remain unchanged except for those 
specifically related to the expansion. 

2. 'ne president also inquires how many units must be sold. If the expansion 
is undertaken and (he price is reduced to 22 cents per unit, in order to earn 
the stipulated profit. 

The use of eontribulion margin in decision moUng. The Grand Union Railroad 
Company maintains a freight and passenger rail service covering a distance of 
approximately 100 miles. For many years, the company has failed to earn a 
satisfactory return on the inveated capital. Recently, a new management has 
been appointed by the board of directors. 

The new president is convinced that the poor earnings record can primarily 
be attributed to the steady decline over the years in passenger revenues. 
Passenger revenues are derived from commuters located around a large city 
at the southern terminus of the line. Monthly commutation fares average %2S 
per passenger. As a consequence of the decline In passengers, scheduled trains 
have been sharply curtailed. However, there now are indications that the lack 
of parking facilities and congested highways might turn prospective passengers 
back to the railroad if additional trains were sch^uled. 

Three possibilities are under considertHon in regard to the passenger service. 

1. Increase the number of s^ieduled trains so that additional passengers 
will find it attractive to travel by train Instead of car. 

2. Petition the state regulatory commission for an increase In passenger rates. 

3. Abandon the passenger service. 

A management consulting firm has been employed to survey the market and 
make recommendations. Its survey indicates the following: 

1. That if the number of scheduled trains were increased 50 percent, with- 
out changing the commutation fare, a 40 percent increase in total passengers 
could be an tkipated within a reasonably short period of time. If the additional 
trains are scheduled and commutation fares are increased 10 percent, the num- 
ber of passengers could be expected to increase 20 percent. 

2. If present commutation rates were increased 10 percent, without schedul- 
ing additional trains, there would be a 5 percent decline in the number of 
passengers. 

3. If passenger service were abandoned, there would be a reduction In 
local taxes of $100,000 in addition to the elimination of direct costs. 

An income statement for the past year is presented below: 


THE GRAND UNION RAILROAD COMPANY 


Income Sutement 
For the Year Eoded 

_ 



Pat$enget 

Frei^tU 

TM 

Revenues 

$$.$00,000 

$17,500,000 

$20,000,000 

Variable coeta: 

Salaries^ train crews 

1 2S0.000 

$ 800.000 

$ i.050,000 

Fuel 

soo.ooo 

3,200.000 

3.700.000 

Maintenance and repairs. . 

400.000 

2.000.000 

2,400.000 

Supplies and miscellaneous 

100.000 

300.000 

400.000 

Total variable costa 

$1,250,000 

$ 4.300.000 

$ 7.SSO.OOO 
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Direct fixca costs: 

D»pr«ii<ion-d«pot. and platforms 

Personnel-Depots and plalfMins. 

Other locelicn costs 

Deprecis tion—rollin* slock 

Total direct fixed costs 

Indirect fiwa cosU: 

Deprecialion-rsilssswuches, etc. . 

Depmcialioo-miscelUneou. facilities 

Interest ••a'aa^ 

Adreinisuative coatt. 


100,000 

160.000 

80.000 

330.000 

690.00 0 

360.000 

130.000 


220.000 


2S0.000 

Local taxes . ^ 


Total indirect fixed eoaU. 
Total coats. 


11 . 100.000 


8 680.000 
ISO.OOO 
70,000 
a, 100.000 
$ 3.000.0 0? 

% 2,900.000 
$ 00,000 
1.000,000 
1,300,000 

LSOO.OOO 
t 7,500.000 
$ 16.800.000 
S 700,000 


I 780.000 

310.000 

150.000 
2.4SOsOOO 

$ 3,690.0^ 

$ 3.260.000 

930.000 

1.140.000 

1.820.000 
l,7SO,000 

$ 6,600.000 
$19.840.000 
$ 160.000 


.. $3,040,000 

inco ; r .” r . 

Required: Apart frmn tax and other consideradons, which 

printed appear, most desirable? A distinction should be made between 

sliort snd the long run. 

VofIcbU co«, ond decihon mating. The Manning "““j 

factures five different products from a single raw 

has been scarce, and at' pres«.t the company h« only 0.000 

(cost $15,000) and is uncertain as to when additional materials will be de 

llvered. The labor rale is $2 per hour for aU products. The 

rale also is $2 per hour ($1.40 fixed and 60 cents variable). The selling com- 

mission is 10 percent of the product price. j 

With the following data as basis, you are to indicate to which products »e 
raw matenaU on hand should be applied so as to maximize profits and what 
the maximum profits will be. 


Produel 

MofM 

demand, 

units 

String 

price 

Labor hours 
required 

Pound of X 
per unit of 
finished product 

I 

4.000 

1 8,00 

1.0 

.7 

[I 

3.600 

7.50 

.8 

5 

III 

4.S00 

12.00 

IS 

1,4 

IV 

6.000 

9.00 

l.H 

13 

V 

5,000 


1.4 

l.S 










390 


COST ACCOUNTINC 


<) A Dirtct costing: prcduct-lint ttclucthn. Tlie Alhambra Company pro<3uc« a 
i products that are classified according to product lines. Each prod- 

uct line has a manager in conliol of its activities. Profitability statements are 
prepared at the close of each year, and managers receive a bonus based on 
^^rcentage improvement over the part year in the product line’s return 
on sales. Al Jones was most disgruntled when he received the following report 
on his product line; 

Product^lioe ProfiUbilJty Statement 
in Comparison with 1963 



1964 

$600,000 

mz 

$500,000 

Coat of sales: 

$120,000 

$110,000 


8S.000 

75.000 

Variable factory overhead 

facinrv overhead — applied 

17.SOO 

1SS.OOO 

15,000 

112,500 


g37S.SOO 

$312,500 


$224,500 

$187,800 

Leas: Selling and admimatrativc expenses 

$ 55,000 
150.000 

$ 50,000 
100.000 

Total 

I20S.000 

$150,000 


$ 19.SOO 

$ 37,500 


Required: Do you think Al ]on« is justified? If ». what kind of report would 
you prepare? 

1 1 25 ^ abjorprton coedn^: perfOTwnce ewdwtf ton. The A« Hardware 

Manufacturing Company produces and distributes a varied line of hardware. 
The following territorial profitability rtatement was submiWed to the sales 
manager as the basis for evaluating territory performance, 
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ACE HARDWARE COMPANY 
Territory Income SUtement 
For the Year Ended December 31, 1964 


Revenues 

Sales 

Allocated intereet and divi* 

denda 

Total reveonea 

Cost of aalea— at standard .... 
Add: Factory variances . . 

Total coat of tales 

Groea profit 

Less: SelUn; and admiolstra' 
live eipensea 

Sellinf salaries 

Other direct selling expenses 
Direct advertising and sales 
promotion expenses. . . . 
Territory office expenses . . 
Territ^y warehousing . . 
Horoe-oflice sales menage' 

ment 

Home'office administrative 

expenses 

Total 

Income 


Territory 

1 

Territory 

2 

Territory 

3 

Total 

31.290,000 

31.397.500 

31,612.500 

34.300.000 

15.000 

16,250 

18.750 

50.000 

31.30S.000 

31.413,750 

31.631.250 

34,350,000 

3 720.01)0 

3 845.000 

31.050.000 

32.615.000 

69.000 

80.750 

100.250 

250.000 

3 739.000 

3 925.750 

31.150.250 

32,665.000 

3 $16,000 

3 400.000 

3 461.000 

$1,485,000 

3 80.000 

3 90.000 

3 105,000 

3 275.000 

7S.OOO 

70.000 

85.000 

230.000 

50,000 

55.000 

7S.OOO 

180.000 

65.000 

72.000 

80.000 

217.000 

40.000 

60.000 

65.000 

165.000 

18.000 

19.500 

22,500 

00.000 

40.000 

52.000 

60.000 

160.000 

3 376,000 

3 418.500 

3 492.SOO 

31.287.000 

3 140.000 

3 69.500 

3 (11,500) 

3 198.000 


Required: 

Which territory manager had the best over 'all performance during the year? 
S. Which territory manager exercised the best control over territory expenses? 
3< Which territory manager sold the most profitable product mix? 

4. Does it pay to continue to mainlein territory 3? 

5. What other information is needed to an$>ver these questions intelligently? 

6. Using the data given, can you prepare a more useful type of report? 

13'‘26 end abtorption costing in profit planning and decision~making. House- 

hold Snow Rows. Inc, manufactures and distributes two types of snow plows 
for home use, under the brand names of Plugger Boy and Snow Sweep. Its 
fiscal year ends on March 31. at the close of its highly seasonal business. Its 
income statement for the first and second halves of the year ended March 31, 
1962, appears in Exhibit I. 



HOUSEHOLD SNOW PLOWS. INC. 
Ineome Statement 
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• • . rfl 1962 Robert CoUins. the comp- 

On a miserable Mon^y mommg Hutchinson, the 

troller, received the foUouing mteroffice memo trom 

president 

Exhibit // 


household snow plows. INC- 


From: J. P. Hutchmsw 
To: Robert Collin* 

aeer) and Sam f&ale* manager). At the meeting, 7 

the advantages and dis.dvrnitages of this di^ *““"lJTi]^Jate y^r 

in ab.trartons-pr*P»" **"'*«' “hedules you 
points. Also, let us know what the effect w.11 be on 

and the balance sheet. In order to help you prepare this material, let me be 

T to me that, when sales are 21 time greats •>'* 

half, we should have a wider difference befwew fim and 
I also don’t underttand why fiaed factory-overhead costs are mcluded in in- 
ventories but ffxed seUing and administiabve costs are excluded- 

2. Why can't I tell approximately how much money we will make during 
the coming year on the basis of our sales forecast and production program? 
Suppose w guessed wrong on sales by IS percent, what mil this_ do to profiu? 

3 . It looks as if we are going to have to accede to the unions demand tor 
a 10 percent increase in direct labor. I don't see how we can increase pric« 
and retain our share of the market. What impact wUI the raise have on pr^ts? 

4. Sam says he can make a deal with the Fancil Chain of Canada. They 
are willing to take 3,000 Plugger Boys and 1,000 Snow Sweeps during the l5t 
half of this year. They wUI pay the freight. However, they want a whopping 
40 percent price reduction to cover transportation, storage costs, and t quan- 
tity discount. Cal figures that this would reduce our labor turnover costs by 
$ 30 , 000 . Even so, using the product cost data which you furnished him, Sam 
says we would lose $ 58 , 000 . 

5. Sam says that the product cost data you furnish him contains allocated 
costs but that he doesn't know bow much they are and that this limits his op- 
portunities to increase sales by shaving the price. 

6. Every time I get Al Powers on the carpet for his performance on the 
West Coast, he says his jnofits are below the compan/s average only because 
he is being ''socked'* with excessive bocne-office loading charges. 
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HOUSEHOLD SNOW PLOWS, INC. 

Sales eiMi Production Forecasts 
For the Year Ended March 31. I9d3 

it! half tdhalj TM 

1,500 30.500 3a, 000 

3S0 10,6SO 11.000 

10.000 u,000 32,000 

0.000 4,300 10.300 


Exhibit ly 


HOUSEHOLD SNOW' PLOWS. INC- 
Sales Manager's Calculation of Loss on Fancil Offer 



Plugger B«y 

SriMO Svtep 

Tofoi 

Potential unit sales 

3.000 

1.000 


Net price, after 40% discount 

3108 

81S0 


(ocremeDial sales ... 

. 1324.000 

iiso.oob 

$474,000 

Cost to make (Exhibit V) . . 

.. $390.000 

$172,000 

$562,000 

Less: Saving on labor turnover* 




30,000 

1532,000 

1 ncr ^jucouii « 

Incremental leas 



1 51,000 


• Since all and admiobtraiive coeto ere escloded from the calculation. t1« 

savings In shipping coats were omitted. 


Sales: 

Plugger Boy 
Snow Sweep 
Production: 

Plugger Boy 
Snow Sweep 


i 
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Eshibit y 


HOUSEHOLD SNOW PLOWS. INC. 
Product Cost Data 


SelUo; price 

Coeta to make asd sell: 

Materials 

Direct labor 

Factory overbead* 

Coat to make 

SeUiof aod adouolstration 
Coet to make and sell . 
Profit marfjp 


SeUiAf price 

Variabte cceta : 

MeterlaU 

Direct labor 

Variable overhead 

Variable seUinff and administration 

Total variable coeta 

Contribution to filed coate aod profit. . 
Lcee: Flied eoate 

Factory overbead 

Selling and administratioo 
Total filed coeu 

Profit marfio 


Under praent eystem 
(flhtorpdcn costinQ) 


Plupger 

Snow 

Boy 

Sweep 

. $180 

S2S0 

■ 


$ 40 

$ 60 

30 

40 

60 

72 

$130 

1172 

36 

50 

$166 

$222 

1 14 

$ 28 


■■■ 

Under direet coiling 

. $180 

$250 

$ 40 

1 60 

so 

40 

85 

30 

0 

10 

$104 

$140 

$ 76 

$110 

$ 35 

$ 42 

2? 

40 

$ 62 

1 82 

$ 14 

$ 28 




* Overhead rates are based on the reUtiooibip between direct Ubor and overhead 
for the year. 


Pluf^r Boy 


% 900,000 
$1,800,000 


i Sdow Sweep 


$400.000 

$780,000 


Requktd: 

1. Prepare the income statement (oz Household Snow Plows. Inc., for the year 
ended Maid) 31, 1962. on a db«ct cost boas (work b process is to be 
ignored}. 

2. Reconcile differences in mcenw and inventwies with the data appearing in 
Exhibit 1. 

3. Recalculate the profit or loss on tbe Faod] order on a direct cost basis. 

4. Prepare a breakeven chart tor the coming year, based on the data dis- 
cki^. 

5. Comjoeot on tbe president's letter. 



14 . 




The use of accounting daU to measure performance is discu«ed through- 
out this book. In this chapter, some of the various threads are drawn 
together to provide a fuller understanding of the concepts underlying 
performance evaluation and the use of accounting criteria in such meas- 
urements. Because of its importance, special consideration will be given 
to the subject of Intracompany transfer pricing. 


Performance evaluation 

Objectives of performonce evoluotlon 

The aims of performance evaluation may be listed as follows: 

I. To determine the extent to which management’s assigned responsi- 
bilities have been realized 

t To identify the causes of deviations from established performance 

standards i . ^ 

3. To suggest courses of action to rectify out-of-control situations 

4. To provide motivation for improvement in performance 

5. To establish a basis for comparisons between different sectors in 

a company 


Objectives, plons, ond performonce standards 
The establishment of well-deBned company objectives, or goals, b a 
fundamental requisite of modem management. General company objec- 
tives often are expressed In the form of policy statements relating to 
such areas as profitability, dividends to stockholders, market gr^. 
pricing, employee morale, and efficient use of capiul employed. At lw« 
operating teveb. the objectives are more limited. For example, ptting 
reports out on time may be an objective of a plant accountant. All pto 
are formulated and activities undertaken within the framework of Uiese 
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tftlion as to results aHamable. e . i must be pre* 

»n effective system for reporting deviations from plans are among the 
most important responsibilities of the m«.agerial accountant 

Perfo^ance st.ltdards are indices for me«ur.ng the ^ 

the results of business activities. They prosode a basis for comparing 
actual with planned performance. Since activities emanate from a plan 
the plan itself constitutes a form of performance standard. However an 
important distinction often exists between a plan and standards for 
measuring operating peHoimance, A pUn reffects the means and e.T«- 
tations of achieving a stipuUted goal during a specified time period. A 
performance standard may be attainable, but there moy ^ no expect^ 
tUn\ of its realization during a particular penod of time. Thus, expected 
variances from labor standards, which are used to measure factor^' per- 
formance, may be “built into“ a company's profit plan. 

These expected variances, or profit leakages.- may be due to tem- 
porary conditions such as learning time required for employees to reach 
peak performance, change in supervisory personnel, or quality of mate- 
rials presently available. For purposes of measuring performarwe, the 
engineered time standards would not be changed to reflect these condi- 
tions, since they represent temporary inefficiencies that are eliminable. 
Nevertheless, these expected variances should be incorporated into the 
profit plan, or management will not be provided with a realisNc instru- 
ment for planning. 

In actual pactice, budgets (plans) also often are reviewed and re- 
vised on a monthly or quarterly basis, whereas standards for measuring 
opraring prformarKe are revised less frequently- Although the litera- 
ture of business management has not gener^ly stressed this distinction. 
’ at least one writer has referred to it as follows:' “When budgets are re- 

'Willion Tfcnrart III. EiacvHv* Cantfal Cvteijrtt (Naw Yark: John Wilay a 

Son*, lae.. lesi). p. 34. 
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earded as 'pUnning.- it b questionable whether they shiwld be used to 
rompel compliance. Thus, the score envbioned by a goUer on the first 
tee is not the same as what he intends to set lor his bets. 

In thb book, a dbUncKon will be made between a pUn and a per. 
formance standard. However, it should be remembered that a plan also 

represenU an index lor measuring performance. 

In practice precise yardsticks for measunng the results of an activity 
often are difificult to esublish. A single acrivity may encompass several 
difterent objectives, and a combination of performance stand^ may be 
required The supervisor of a factory department is expected to attain a 
hleh level of productive efficiency, maintain the quality of the product, 
minimize expenses, recommend desirable capital investments, and main- 
tain satisfactory reUtions with employees. 

Many objectives are extremely difficult to measure in quantitative 
terms. How does one determine the objectives and evaluate tlw slices 
rendered by a research center or lax department? Often it is difficult to 
distineuish between qualitative and quantitative aspects of the services 
perfomed. For instance, one clerk may bill invoices more rapidly than 
•nother but have a higher error rate. 

A common and particularly difficult problem arises when the respon- 
sibility for an activity is shared by two or more individuals or functions. 
Labor inefficiency may be due to excessive machine breakdowns (main- 
tenance function), inferior materials (purchasing function), defective 
materials (inspection function), or poor caliber of personnel (personnel 
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Illustrative Ust of Company Objectives and 
Indices of Planned Performance 


Ohjeetive 

Pronubillty 

Stockholder satisfaction 

Efficient use of capital 

Corporate liquidity 
Minimization of inventory 
investment 
Expense minimization 
Labor efficiency 

EOkient utilization of materials , 
Market growth 
Employee morale 
Optimum product mix 
Minimization of credit losses 


Indieft of planned performanet 
Profit plan, budgeted return on sales, mar- 
ginal contribution 

Budgeted return on stockholders' invest- 
rnent, planned dividends 
Budgeted return on capiui employed, 
budgeted turnover of capital 
Budgeted working caj^lal 
Budgeted inventories 

Variable expense budget 
Sundard labor hours, standard reject 
allowances 

Materials usage standards, quality conlrc* 

Budgeted share of muket 

Labor turnover ratios 

Budgeted product mix 

Bad debu as a percent^ ^ sales 
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function). Establishing standards 

At the vW >««»■ « <!*?««**“ “ of saSctory stand- 

^ sponsibilities, the delegation of of ,he psychology 

I aids effective communication, and an iindersunomg r ; 

' " b«w«. - «■“ p'™“' 

formance is illustrated is Exhibit 14-1. 



Accounting measures and performance standards 


Accounting data are indispensable in performance evaluation since they 
^^"e riSs in moneLy terms which am related to th« financ.a 
goab of the company. However, other data of a ' 

a^ are important. Statistical control charts. Ubor turnover rates, g 
trends, marl^ potentials, and productivity data 
accounting data^t are used in p«rform.n« evaluation. The f^r mos 

commonlf used accounting measures are U ^ ^ ul L- 

standard costs, (3) variable budget,, and (4) return on 

ployed. Despite their usefulness, each of these criteria has certain 

HmiUtiuns. 


Intornol profitoblllty ^ . i 

There are several reasons for calculating the profit of an mtemal sector 
of a company. Profit provides an important measure of the 
of operations. It represents a basis for evaluating the performance of the 
executive responsible for the acliviHes of a sector- ProfitabUity may be 
used for comparing the results of different internal sectors. Internal profit 
statements disclose areas of wealcness and suggest possibilities for profit 


improvement. . f i 

Profit by itself has only limited significance. In order to be meaningful, 
profit should be related to another index, such as profits of prior periods, 
budgeted profit, sales, or capital employed. Comparative profit data are 
valid only if the data have been prepared on a basis consistent with the 
index with which it is being compared. If changes have taken place In 
accounting procedures which materially affect the comparability of the 
results, either the data should be adjusted or the nature and effect of 
these changes disclosed. 

Internal profitability statements generally are most meaningful at the 
division or plant level where sales are made to outsiders. This does not 
preclude internal profit reporting at the department level, However, at 
the department level, It becomes necessary to establish theoretical billing 
prices for the services or items produced. 

Billing prices may be established by referring to comparable external 
prices for the same services or products. A machine shop might charge 
the producing departments that it is servicing at rates comparable to that 
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of Other shops in the area. A producing department conceivably might 
charge market price to departments to which goods are transferred. 

In practice, however, pro6ts rarely are calculated below dte division 
and plant level. There are several reasons for this: First, comparable 
prices generally are not available. Even if market prices do exist, they 
have to be adjusted, since the manufacturing and selling problems of an 
independent concern are quite different from those if a department 
within a company. Second, an internal department is provided with 
many company services. These service costs would have to be evaluated 
carehilly and allocated to departments in terms of what they mi^t be if 
the department were independent. Third, the products or services of an 
internal department are keyed to the demand for the compan/s end 
products. As an independent operation, a department's level of activity 
would be dependent upon its own sales effort. This might result in op* 
crating at a totally different level from that of the company as a whole. 
Fourth, if an internal department were independent, it might be rieces* 
Mry to have a wider tine of products in order to meet competition. This 
introduces manufacturing and distribution problems difficult to evaluate. 
Because of these complexities, the quantitative criteria used to evaluate 
performance at the department level generally are standard costs and 
variable expense budget allowances rather than Internal profitability 
measures. 

Problems also are encountered in preparing profit statements for divi- 
sions and plants. Even at these levels, it is common to have intracom- 
pany transfers. The various ramifications of intracompany transfer pric- 
ing warrants special attention and will be discussed later in this chapter. 

Determination of division profits is complicated by d)e existence of 
different concepts of profit. The selection of an appropriate interna) 
profit index primarily depends upon management's objectives, e.g., long- 
run performance evaluation, $hort*run effectiveness, cost control. In the 
discussion which follows, three profit concepts are recogni 2 ed: (1) net 
profit, (2) direct profit, and (3) marginal profit. In each case, in order 
to avoid discussing the problem of intracompany transfers at this point, 
let us assume that we are dealing with a division which sells all its 
products to outsiders. 

Net profit. When diis profit concept is used, the income of a division 
includes both direct and allocated revenue and costs. The direct and 
allocated items are segregated, however. This is illustrated is Exhibit 
14-2. 

Ttiis procedure assures that the total of the profits reported for the 
different divisions will equal the profit appearing on the company's in- 
come statement. Proponents of this method claim that since a division 
receives services from the company, it should be charged for such serv- 
ices. From the standpoint of performance evaluation, however, the in- 
clusion of indirect-profit elements ts undesirable. A business sector can 
best be evaluated in terms of the sector's direct-profit contribution, since 
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Exhibit I4^2 


Divuion Income Stnumeat 
Net Profit Besii 


Sales 

Lees: Cost of sales 

Grose profil 

Less: SeUinf and admimslrati''* expenses direcUy appii 

cable to division 

AUocaied seUiof and admiiuetrative expenses 


1120.000 

160,000 


Less; Allocated financial chaifes 


$ 1 , 000,000 
650,000 
I aso.ooo 


2S0.00O 
$ 70,000 

10,000 

$ 60,000 


Add: Allocated intaresl and dividends ©n company 

securities and — 

Division net profit 


it e«rci«» little or no control over allocated revenue and costs. Alloca- 
tions also are a source d controversy, since they frequently are arbitrary, 

Dir«t profit. Under this method, a division is given credit only 
revenue generated by it and charged only with costs that are directly 
attributable to it. This does not mean that all central administrative and 
selling costs are excluded. Certain of these costs, such as advertising arid 
research costs, are incurred specifically for a division and are chargeable 
to it This method is illustrated in Exhibit 14-3. 

The use of the term “direct profit’ should not be confused with direct 
costing. Direct costing is • mtrginal cost or variable cost approach to 
profit determination, whereas direct-profit measurement is concerned 
with direct versus indirect, or allocated, costs. Under direct costing, 
fixed factory overhead is omitted from inventories, for example, whereas 
when direct division profit is calculated, fixed factory overhead is 
included in inventories. 

The advantage of this method is that the direct profit consists of reve- 
nue and cosb which are largely controllable by the division. The prin- 
cipal disadvantage is its failure to segregate fixed and variable costs. In 


Exhibit I4^3 


Divisioo Income Statement 
Direct-profit Basis 

Sales $1,000,000 

Less: Cost of sales 660,000 

Gross profit $ 350.000 

Less: Division selling and administrative expenses. , . . 120,000 

Diviffloo direct wofit $ 230,000 
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14^4 

DivisioR Income Statement 
Marginal Profit Basis 

Sales ll.OW.OOO 

Less: Variable fact^y. selling, and adminisuative expenses ... SOO.flOO 

Contribution margin $ SoO.OOtl 

Less: Direct fixed costa 270,000 

Division direct profit $ 230,000 


(he long mn. even (he direct fixed costs may be regarded as controllable. 
Howe^'er. in short-nm planning and performance evaluation (he fixed 
costs, whether sunk or out-of-pocket, are unavoidable. Managements 
concern in the short run is primarily with the ^'ar^able costs and tfje 
contribution margin to cover fixed costs. 

Mo/Qinoi profit. Under this method, the total variable costs directly 
applicable to a dis*ision are deducted from sales, resulting in the divi- 
sion's contribution margin. The direct fixed costs are then subtracted 
from (he contribution margin to show the division’s direct profit. This is 
illustrated in Exhibit 14-4. 

This form of internal profit statement is similar to that prepared under 
the direct-profit method in that it includes only revenue and costs di- 
rectly applicable to a division, i.e-, controllable profit elements. The only 
difference lies in the segregation of fixed and variable costs on the 
marginal profit statement. However, this is an important difference, since 
the contribution margin is a key index in short-run planning, decision 
making, and performance evaluation. Moreover, since direct fixed costs 
are reported on the marginal profit statement, this method also provides 
a measure of long-run direct profitability. In general, this type of internal 
profit reporting is the most useful for management purposes. 

Standard costs 

The nature and advantages of standard costs have been described in 
earlier chapters. Standard costs are an important tool for evaluating per- 
formance. However, they also have limitations. Much judgment enters 
into the establishment of standards, and the same degree of tightness or 
looseness in .standards cannot be expected to occur throughout an 
organ ixati m. 

Sometimes standards tend to be somewhat rigid and are rtot revised 
frequently enough to give effect to changing operating conditions. Stand- 
ards are not widely used in areas other than manufacturing. Variance 
analysK often is complicated by difficulty in determining the number of 
units produced as a consequence of partially complete items still in 
process. Variances may be controllable, partly controllable> or uncon- 
tr^able, and it is not always easy to fix responsibility even for con- 
trollable variances. 
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an imponant instrument of cost control, .t also has certain l.miW^on^ 

Firsr the varUbiUty of expenses rarely can be precisely predicted. 
praS. few compaLs rely'^en on mathematical techniques for pre- 

determining the variability of expenses." 

Second, expense budgeting is based on long-run trend anal^ , wMch 
may not coincide with the short-run incurr^ce of expenses, nus, whde 
machine repairs may conform to the budgeted pattern for A® entire 
year, they may deviate from the pattern sharply during any particulw 
month. TTiis, together with the inability to predict ,wecise!y ‘he vanabd- 
ity of expenses, tends to lessen somewhat the value of the variable budget 
for short-term, e.g., monthly, expense control- , , . , , 

Third, the variable expense budget generally includes both controllable 
and noncontrollable expense elements. The quantities of supplies u«d 
normally is controllable by a department supervisor. However, he has 
little control over the prices paid by the purchasing department lor 
these supplies, A department head may be responsible for the number ot 
hours worked by indirect laborers but have little control over their rate 
of pay- This can be overcome through the use of standard supply prices 
and standard rates for indirect labor and by separating the controllable 
and uncontrollable variances. In practice, few companies attempt to do 
this. 


Return on capitol employed 

Erroneous impressions regarding the performance of a division can occur 
if reliance is placed entirely upon profitability and the capital employed 
to obtain these profits is ignored. One division may require a proportion- 
ately higher investment in cash, inventories, receivables, and fixed assets 
than another- This is particularly apt to take place in a highly diversified 
company. 

Return on capital employed also bears a direct relationship to the 
ultimate goal of a corporation, namely, to maximize the return on stock- 
holders' investment- There has been an increasing interest in the use of 
this criterion for internal measurements during the past decade. Accord- 
ingly, a comprehensive treatment of the subject appears in the next 

Despite their usefulness, accounting performance measures — internal 
profitability, standard costs, variable budgets, return on capital emplo)'ed 
— are not perfect f o rm s of measurement. An awareness of the limitations 
as well as advantages ot accounting controls is essential to their intelH- 

* Cvrr«n» AppIkvHon of OlfMt C«»Nn9, Nolionol At*ecio1ien of AtcoMnlonU. lte>«orch 
R«perl 37, N«w Y«rfc, I9A1, p. 20. 
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gent use. Overcoming the shortcomings of these accounting indices of 
internal measurement represents a real challenge to managerial ao 
CO untan ts. 

Profit planning and control 

The profit plan, or operating budget, is a coordinated program for 
achieving certain profit objectives within a specified period of time It 
is one of the most important tools available to a business concern for 
planning and coordinating its activities. The very existence of a profit 
plan compels all levels of management to plan for the future in an or- 
ganized and systematic fashion. The profit plan focu.ses attention on cen- 
ters of responsibility. It integrates all sectors of the firm with the objec- 
tives established by top management. 

As indicated earlier in this chapter, a distinction should be made be- 
tween the profit plan and standards for measuring operating perform- 
ance. Assuming that cost standards, variable expense budgets, sales po- 
tentials. and budgeted return on capital employ^ have been established 
on the basis of an attainable good les'el of performance, they represent 
the real indices (or appraising operating performance. However, in order 
for the profit plan to be a realistic document, recognition should be 
given to expected variances from these standards. 

These variances, which are built into the profit plan, may occur for 
a vATieiy of reasons. Certain plants or departments may not be expected 
to operate at standard during a particular profit plan period. Some selling 
districts may not be expected to achieve their budgeted share of the 
market. Idle facilities may result in an expected volume variance. Antici- 
pated labor rate and raw materials price variances also may be included 
in the profit plan. 

A profit improvement f>ion is designed to restore out-of-control situa- 
tions by eliminating actual or expected de\uations from performance 
standards. A profit impros'ement plan consists of a series of specific 
projects designed to increase sales, reduce costs, improve product mix, 
or minimise capita) employed. The interrelationship of the profit plan, 
performance standards, and the profit improvement plan is shown in Fig. 
14-1. A more extensive discussion of the profit plan and the profit im- 
provement plan appears in Chapter 16. 

Profit leakages, regardless oi the level at which they occur or the 
dvgrcc of responsibility involved, signify that the planned profit objeo 
ti\'es will not be attained unless these variances can be eliminated or 
offset elsewhere in the plan. The fact that an unfa\’orab1e budget vari- 
ance is not considered controllable does not imply that management is 
powerless to take effective action. 

An unanticipated rise in the price of raw materials may be beyond the 
control of management. However, the adverse effect of this price rise on 
the company’s profit plan can be calculated, and management can focus 
its attention on alternative possibilities for ’’plugging* the leaJcage. These 
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Fig, 14-1 Interrelationihip of performance standards, profit plan, and profit 
improvement plan. 


•Uematives might, for example, result in a compensating increase in the 
price of the finished product, in the use of substitute materials, or even in 
a reduction in the size or quality of the product. 


Performance evaluotion and the or 9 ani 2 Qtion structure 
Performance evaluation is closely linked to a company’s organization 
structure. In some cases, the more decentralized a company, the easier it 
is to measure performance, since decentralization represents a delegation 
of authority and responsibility. Decentralization assumes difierent forms, 
as, for example, functional decentralization, geographical decentraliza* 
tion, and profit decentralization. 

The extent to which a company is decentralized largely depends on 
the nature of its production and distribution activities and management's 
attitude toward delegation of responsibility. Decentralization is only rela- 
tive. Even in a highly decentralized company, services are rendered to 
divisions by the central administration, advertising department, and 
research center. A single plant may produ^ items for more than one 
division or product line. Salesmen may hanhl^t^products of two or 
more divisions. 
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Fig. 14-2 Performance standards and teveU of responsibility. 

Profit decentralization is based on a separation of activities and lines 
of authority according to profit-oriented sectors. In most large companies, 
this assumes the form of product lines and divisions. A division may con- 
tain several plants and its own ser\'ice centers, such as accounting, pur- 
chasing, and product designing. While a division may possess consider- 
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formance standard*. Many large American has di- 
kind of organization structnre. For ‘^X jteTs 

vided its corporate structure into over a hundred profit j 

A onmnanv's organization structure may be viewed as a pyr 
respoS- AtV base are the responsibili«e* of 
and^ellinz employees, and at the apex those of the president. Each level 
of activity® is iL^ible to the next higher level. This is 
Fie 14-2 Tlie type of performance standard used vanes at differ 
levels of responsibility. The efficiency of factory workers is measured m 
terms of standard hours and standard reject allowances. Th« * 

performance is measured against the company s profit plan and budgeted 

return on investment. 

A company may not achieve iU pro6t target for a ^^riety of reasons. 
Those profit leaJtages that are classified as controllable or partly con* 
troUable are assigned to appropriate functional areas and levels of re- 
sponsibility. Those that are regarded as uncontrollable are not assigned 
to individuals. The ma/or categories of profit leakages and their assign- 
ment to functional areas are shown io Fig. 14-3. The sales function in 
Fig- 14-3 is responsible for attaining the budgeted share of the actual 

«OflT TAfcOBf 
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Fig. 14-3 Profit leakages and functional responsibility 
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market, sales price realization, budgeted product mix, and selling ex* 
perkse control. However, the eflfect on profits resulting from a difference 
between the actual and expected market is due to economic conditions 
and is uncontrollable. 

When factory-overhead rates are based on expected sales, a voltune 
variance is controllable to tbe extent that it is due to the sales function 
not attaining the budgeted share of the actual market. The volume 
variance is uncontrollable if the factory is operating below the budgeted 
level because of economic conditions affecting the entire industry, i.e., 
because the actual market is below anticipations. At this point the reader 
need not be concerned with the calculation and reporting of profit plan 
variances. This will be discussed in detail in Chapter 16. 

In Fig. 14-4, variances from performance standards are linked to levels 
of responsibility. At each level, executives essentially are concerned with 
the performance of the immediately subordinate level Thus, the presi* 
dent is pros'ided with a report showing not only the company's over*all 
performance but that of each of the company’s divisions. The report fur- 
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Fig. 14-4 Variances from performance standards viewed at different levels of respon- 
sibility. 
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appropriate level of responsibility. 

Aeeounfing performance standards and human behovior 
During recenryeers. social scientists have 

in the are. of human motivation. The results have f / ^ 

counting criteria as a basis for evaluating performance. These cr.t.cisms 
may be summarized as follows: 

/ Accounting criteria are regarded by supervisory personnel as pres- 
sure instniments. They evoke negative reactions toward controls a^ 
create resistance blocks within an organiaatlon. This antagonism toward 
accounting performance standards appears to arise partly from job in- 
security and partly from opposition to a nonparticipative type of man- 
agement. Pressure to improN'e performance creates tensions and leads 
individuals to form groups which informally agree to resist these efforts. 
This ultimately creates a lack of incentive and a loss of interest in 
improving efficienc)'. 

2 . Accounting performance standards arouse interdepartmental con- 
flicts. This occurs as supervisors, reacting to pressure, tend to shift re- 
sponsibility to other departments. A lack of os*er*all unity develops as de- 
partment-centered interest replaces company objectives. Cost accountants 
and budget supervisors particularly are resented by line executives, 
since the accountants and budget supervisors are constantly striving to 
And areas of weakness and bring them to managements attention. 

3. Accounting performance standards lack flexibility. According to 
this criticism, business conditions are constantly changing, whereas ac- 
counting standards tend to be static. The critics who hold this view con- 
tend tliat in a dynamic environment reliance must be placed on the 
human resources ^ an organization rather than conformance to inflexible 
standards. 

These are indeed serious criticisms. Yet few social scientists would 
deny the potentiality of accounting performance standards. On the con- 
trary, their research efforts focus attention on the apparent failure of 
accountants and management to understand motivation and to com- 
municate properly. In many companies, changes have already taken 
place, and accounting performance standards have become part of a par- 
ticipative type of management rather than a pressure tool. The desirabil- 
ity of this form of management is underscored by Rensis Likert' as 
follows ! 


’ Kantit Uk*rt, "M^otvrin^ Or90Aixor!6AOl 
3A. No. 2. Merth-'April, I9S6. 
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The traditional theory of management is based on scientific management , 
cost accounting and related d^elopments* and general administrative 
concepts taken from military organizational theory. As a consequence, it 
calls for measurements that are concerned with such end^result variables 
as profits and costs, or with such process variables as productivity. 

Substantia! research findings show, however, that the managers in 
business and government who are getting the best results are sys* 
tcmatically deviating from this traditional theory in the operating pro- 
cedures they use. The general pattern of these deviations is to give more 
attention to motivation than the traditional theory calls for. High pro- 
ducing managers are not neglecting such tools and resources provided 
by scientific management as cost accounting; quite to the contrary, they 
use them fully. But they use these tools in special ways that achieve 
significantly higher motivation than is obtained by those managers who 
a£iere strictly to the methods specified by the traditional theory of 
management. 


Measuring the performance of salesmen 

Performance evaluation and the profit plan are closely related, To Il- 
lustrate this in detail let us consider the measurement of salesmens per- 
formances. The effec^i^'eness and efficiency of salesmen can be measured 
in several different ways, including by (1) actual sales. (2) sales trend 
analysis, (3) sales potential/{4) selling-expense standards, (5) product 
mix sold. (6) profitability, and (7) profit gained or lo.st in comparison 
with budget, In the discussion which follows, each of these methods will 
be evaluated. 

Actual soles 

The effectiveness of salesmen often is judged on the basis of actual sales. 
From the data shown in Exhibit 14-5 for the Ardsley Company, Lambert 


Exhibit I4>5 


THE ARDSLEY COMP.KNY 
Actual Sales Performance 
New York and New Jersey Area 
Year Ended December 31. 1964 


Salexman Actual taUs 


J. Adler. . 
R. Coyle. . . 
A. Garner. 

T. Hu^es . 

W. Lamberl 
Total... - 


1120.000 

00,000 

110.000 

90.000 

130.000 

$$30,000 
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Exhibit 14^6 

THE ARDSLEY COMPANY 
Perceotage IncrMiae in Sales over Prior Year 
New York and New Jersey Area 
Four Years Ended Deoetpber 31. 19^^ 



Year 

SaUtman 

i$€i 

t$€2 

im 



+ 1% 

- 4 % 

+1.1% 

- .2% 

R 

+3 1 

+2.5 

+ 2 

— 8 

A. Garner 

T. Huahea 

+ 3 
+3.1 

^1.6 
+ 17 

+ 14 
+ 16 

+ 9 
+2.4 
-1.1 

W. Lambert 

-1.4 

+ 16 

-1.5 


would be regarded as the best salesman. This method does not give con- 
sideration to unequal territory potentials. An ineffective salesman may 
achieve a high volume and an efficient salesman may have comparatively 
poor results because of different territory potentials. A high-volume sales- 
man also may incur disproportionately high selling costs, so that his 
direct profit actually earned is relatively low, 


Soles trend analysis 

The efficiency of salesmen also may be gauged by comparing their cur- 
rent performance with that of prior years. Salesmen showing the largest 
percentage increase are regarded as the most efficient, According to this 
method, from the data contained in Exhibit 14*6, Hughes would be 
judged the best salesman. While this type of comparison is not without 
value, it fails to give consideration to market potentials, the mix ot 
products sold, and expense control. 


Sales potential 

Another method for evaluating salesmen is to determine the potential 
sales for the company's products in each salesman’s territory and to 
compare the percentage of potential achieved with the company’s ex- 
pected share of the market. On this basis (Exhibit 14-7). Coyle emerges 
as the most effective salesman. Potentials are not always easy to establish 
at the salesman's level ConsideralSon must be given to the nature, com- 
position, and location of customers. Apart from this difficulty, sales 
potentials ignore the mix of products sold and the degree of expense 
control exercised. 
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BMhibit 14^7 

THE ARDSLBY COMPANY 
CompArieon between Actual Snlea and Quota 
New York and New Jersey Area 
Year Ended December 31. 1964 


SohrmoA 

TVriiory 

Mies 

poiMi/ai 

Company 
fUOfo 
iS S% of 
toUi 
poteniint} 

A dual 
$ales 

! Oetr or 
(under) 
guoio 

(her or 
(under) 
gueia 

J. Adler 

$1.$00.000 

$127,500 

$120,000 

$ (7.500) 

- 5.9% 

R. Coyle 

750.000 

63,750 

60.000 

16,250 

+25.5 

A. Garner. . 

1.300.000 

110,500 

UO.OOO 

($00) 

- .» 

T. Hughes ... 

1.000.000 

63.000 

90.000 

5.000 

+ 3.9 

W. Lambert . 

1.600.000 

153,000 

130.000 

(23,000) 

-IS 0 

Total 

MJSO.OOO 

153^750 

$530,000 

$ (9.750) 

- 1 6 


SellinQ-expensG standards 

Salesmen may be judged by (heir conformance to selling-evpense stand* 
ards. Traveling-expense standards may be established on the basis of the 
distance traveled and the number of customer calls. Entertainment, gifts, 
and promotion expenses can be based on the number, size, and sales 
potential of customers in each territory. On the basis of conformance 
to selling-expense standards (Exhibit 14-8). Adler is the most eifective 
salesman. 


Exhibit i4*l 

THE ARDSLEY COMPANY 
Comparison between Actual and Standard SelUng Expenses 
New Ytf k and New Jersey Area 
Year Ended December 31, 1964 


Satesfnan 

Adual ^ 
sWiing 
eipenses 

Siandard : 
rei/ing 
txpenset 

Variance 

Variantt 
perceni «/ 
standard 

J. Adler 

$ 33.180 

t 34.080 

$ 900 

+2.6% 

R. Coyle 

25.960 

24.460 

(1.500) 

-6.1 

A. Garner 

32.100 

31.600 

(500) 

-1.6 

T. Hughes ... 

30.120 

27.720 

(2.400) 

-8.7 

W. Lambert 

42.180 

40.680 

(1.300) 

-3.1 

Totel 

$163,540 

$156,740 

$(4,800) 

-3.0 
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studied and standards individually esUblished. 

Apart from the difficulty in setting standards, relatively few companies 
use them because of a fear of unfavorable reactions from salesmen 
Selling-expense standards also fail to ghe consideration to the volume 
achieved and product mix sold. 


Product mix sold , .. . « 

Profit margins generally vary for different products, Often, there is less 
sales resistance on lower-profit items. In wder to obtain a desired balanw 
of products sold, higher sales commissions may be established lor high- 
profit items. If quotas exist, they are based on a desired product mix. As 
indicated in Exhibit 14-9. Gamer achieved the most profitable sales mix. 
The standard variable factory costs of products sold by Gamer amounted 
to only 41.45 percent of sales as compared with the company’s budget 
of 44 percent. 

Profitobility 

Although rarely prepared, a report showing the profit contribution of 
salesmen provides management with a tool for appraising selling efB- 
cieiKy. The report should show each salesman's sales less variable factory 
costs and selling expenses applicable to the salesmen. Certain selling 


Exhibit i4^9 

THE ARDSLEY COMPANY 
VariaUe Factory Costa of Product Mix Sold 
New York and New Jersey Area 
Year Ended December 31. 1964 



BudgfUd wi^bU 
/octorv coat. 
(44% 9f aaiet) 

Stwdivd wiabte 
faeiory roef (tf 
octual 9a(et 

ProJit i/ained 
or lo$t on 
hiidgtt mix 

J. Adler 

t 52.800 

< 52.800 

-0- 

R. Coyle 

35.200 

37.800 

$(2,600) 

A. Garner 

48,400 

45.600 

2.800 

T. Hughes 

39.600 

40,400 

(800) 

W. Lamb^t'. 

57.200 

57.400 

(200) 

Total 

<233.200 

<234,000 

$ (800) 











1 
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1^, ,„,sm ... .. 

^ on the basis of quantities shipped and distance. E*h.b. 

14-10 shows how the Ardsley Company might report the ^ 

its salesmen The largest dollar profit contribution is nude by A . 

oSation of L type of report is that it fails to give ~-dera ‘<^n 
to differences in territory potentials and the degree of conformance 
selling expense standards. 


Profit gained or lost in compor Ison with budget . j 

Different results are obtained under each of the foregoing methods. Con- 
fusion resulting from this situation can be overcome by combining the 
salient features of each method into a single system for measuring s« ‘''g 
effectiveness. This criterion discloses the effect on profits of exceeding 
or not meeting budgeted targets for sales, product mix, and selling ex- 
penses. From the standpoint of conformance to these managemen 
targets, as shown in Exhibit M il. Gamer must be considered the most 
efficient salesman. 

The explanations which follow indicate how the data shown for Garner 
in Exhibit 14-11 were compiled. 

1. Sales gained or lost. The sales gained or lost by each salesman 
(-$500 in the case of Gamer) is obtained by comparing actual and 
budgeted sales. 

2. Profit gained or lost on sales realiaation. This represents the sales 
gained or lost minus standard variable factory costs and standard in- 
cremental selling expenses applicable to these sales. Because Garner's 
sales were $500 less than his quota, the company sustained a net budget 
loss of $170. The Ardsley Company’s standard N'ariable factory costs 
amount to 44 percent of sales. This is based on the budgeted product 
mix that the company desires to sell. (Separate consideration will be 
given to the effect on profits of a variation between the actual and 
budgeted product mix in the next paragraph.) Standard incremental 
selling expenses have been established at 8 percent for selling commis- 
sions and 14 percent for other selling expenses, or a total of 22 percent 
of sales. Fixed factory and selling expenses (salesmen's base salaries) 
are ignored, since the>* do not affect incremental profits. 

3. Profit gained or lost because of product mix sold. In this calcula- 
tion, consideration is given to the effect on profits of the actual mix sold 
not conforming to the budgeted mix. In the case of Gamer, the standard 
variable factory costs of the units sold was only 41.45 percent of sales 
(Exhibit 14-10), as compared with the company standard of 44 percent. 
The profit gained as a consequence of Gamer’s more profitable product 
mix is (.44 — .4145) X $110,000 or $2,800. 

4. Profit gained or lost through selling expense control. This represents 
the effect on profits of actual selling expenses exceeding or being less 


Profit Gained or Loet oo Selling Effort 
New York and New Jersey Area 
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than the standard expenses. In by^dstys^managlme^ for 

pens€3 were not controlled sufficiently. Gamer’s case, this 

3.r 

expenses { — $500 ) , or $2,130. 


Internal (intracompany) transfer pricing 

In a multidivision and mulliplant concern, pr^ucts commwly are trans- 
ferred from one internal sector to another. The pn«s at «h.ch *ese 
products are transferred affects the reported income of both the shipping 
and receiving units. Internal transfer prices thus are an “"I««*"‘ 
in performance evaluation. They also may have an influence on t^ain 
management decisions, such as whether to make or buy. whether to se I 
or process further, and selecting between alternative production possi- 

bilities. . e 

Several pricing methods may be used to account for internal traniters. 

The selection of an appropriate pricing procedure depends partly u^n 
management s objectives and partly upon the relative ments of the dil- 
ferent pricing schemes. Unfortunately, each pricing system has limita- 
tions as well as advantages. Also, management may have mulHple objec- 
tives, and a particular pricing method may not serve these different goals 
equally well. For these reasons, it is extremely difficult for a company to 
establish a logical and sound policy on intracompany transfer prices. 


intrgeompony tronsfer prices, performance evaluation, ond 
decision making 

Internal transfer prices affect the profits of the shipping and receiving 
units, This may be illustrated by assuming that Division A of a company 
manufactures a single product with variable costs of $10. which is sold 
externally at $15. One-half of the units sold by Division A represent 
transfers to Division B. In addition to the cost of products transferred 
from Division A, Division B has other variable costs of $10 per unit, 
Dh'ision B sells all its products to outsiders at a price of $30 a unit. 
Exhibit 14-12 shows the effect of transferring the products interna ll>' 
( 1 ) at variable cost, and (2) at market price. 

Let us now assume that the selling price of the end product sold by 
Division B declines from $30 to $24. If market price is used as the basis 
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Eshibit t4*l2 

Illustration of tho Effect on Division Profits 
of Inlrocompany Transfer Prices 


Transferred at variable coal 



Dietseon /t 

OitUion 

1 n 

Satea: 





To outsiders 

50.000 ^ IIS 

S 750.000 

$0,000 ^ $30 

11.500,000 

Internall) 

50.000 ^ 110 

500.000 

-0- 

-0- 

Total sales 


$1.2$0.000 


li.sooiooo 

Leaa: Variable costs 




' 

Materials .... 




1 500.000 

Other variable costs . 




$00,000 

Total variable coats 


1.000,000 


$1,000,000 

Contribution margin 


1 250.000 


$ sdo.oob 

Transferred at market price 

Sales: 





To outsiders 

$0,000 @ 11$ 

1 750.000 

50.000 d $30 

$1,500,000 

Internally 

50.000 (g 11$ 

750,000 

-0- 

-0- 

Total sales. . . 


11.500,000 


$1,500^000 

Leas: Variable coats 





Materials 




$ 750.000 

Other variable coats . 




$00,000 

Total variable coiia 


1.000.000 


$1,250,000 

Contribution margin. . . . 


1 500,000 


$ 250,000 


for billing inCracompany transfers^ ii would seem undesirable (or Division 
B to continue to operate, sir^ Division B s variable costs per unit would 
exceed the selling price, as shown below: 


Ptr unii 

Selling price W 

Variable costs: 

Materials from Division A US 

Other variafcie costs 10 

Total variable coats 125 

Contribution margin $(1) 


If Division As variable costs are used as the basis for these intra- 
company transfers, an opposite conclusion is reached, as ^wn on the 
following page: 




Per uni7 
$24 

— 

Variable coela: 

Materials from Diviwn A •jj' 

Other variable _1? 

ToUl variable 

Contribution margin ^ ^ 

Let u. now suppose that Division B procure 
oroduct identical to that which it presently receives from ^ 

Division A-s transfer price te based on market ($15L it would ^ 

(ageous to Division B to purchase these items on die ” ; 

(his would be disadvantageous to the company, since Division A s varia 

ble costs are only $10 per unit. 


Intfocompany pricing methods 

This discussion of intracompany transfer pncmg meth^s will ^ con- 
fined to the following: (1) absorption cost, (2) variable cost, (3) cMt 
plus a markup. (4) market price, and (5) neg^iated price. V^Ue oAer 
methods may’^be used, they essentially would be variations of the fore- 

^Tbiorpiion cost. Absorption cost, either actual or standard, frequently 
is used for billing intracompany transfers. If standards are used, variances 
from standard that represent inefficiencies should be borne by the ship- 
ping division- The use of absorption factory cost for internal transters 
avoids the necessity of eliminating intracompany profits from in\’entories 
for external reporting. 

From the sundpoint of performance evaluation, the absorption cost 
price is unsatisfactory. This method does not reBect the revenue potential 
of the products transferred- Under this procedure, the income of the 
shipping unit normally will be understated and that of the receiving unit 
overstated. The absorption cost method also may lead management of 
the receiving division to make decisions contrary to the best interests of 
the company. In most short-run decisions, variable costs are the relevant 
costs. 

Vofiable coil. When variable costs are used as the basis for billing 


intracompany transfers, more useful information Is obtained for short- 
run decision making. For example, the manager of a division receiving 
goods from another division would add his variable costs to those billed 
by the shipping unit. The combined variable costs would then represent 
the minimum selling price for the end product. Any price obtained in 
excess of the total variable costs would result in an incremental proRt 


to the company. 

From the standpoint of performance evaluation, this method clearly 
is unfair to the shipping division. It not only does not provide a proRt 
but even fails to recover the fixed costs of the transferrer. This method 
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also would entail an adjustment to inventories of work in process and 
finished goods for fixed factory overhead excluded from the transfer 
price, i.e., unless direct costing were in use. 

Co»i plus a mofkup. When a market price does not exist for an internally 
transferred product, it may be simulated by adding a markup to either 
the I'ariable or full cost. If the markup is added to the variable cost, the 
price transfer is designed to include a recovery of fixed costs plus an 
agreed profit margin. If the markup is added to the absorption cost, the 
transfer price covers only a profit margin. 

A variant of this method may be used by companies that evaluate 
internal performance in terms of return on investment. Under this varia- 
tion, the supplier is permitted to establish internal prices at a level which 
will yield a stipulated return on invested capital. Let us suppose that a 
plant produces 20,000 units of a product for another plant within the 
company and that a capital investment of $400,000 is required to manu- 
facture these items. Management has decided that a 15 percent return on 
investment should be allowed the supplier. If the cost per unit of the 
product is $30. then the transfer price would he set at $33, calculated as 
follows: 

Inveaiment per unit: $400,000/20,000 . . $20 

Return on investment per unit: .1$ X 120. , 3 

Transfer price : $30 + $3 . , . 33 

There are several disadvantages to this n>ethod and variations of it. 
First, there must be agreement as to what represents an acceptable cost. 
The costs of the supplier may be challenged by the receiving unit, par- 
ticularly when the transferrer is regarded as inefficient, is operating at a 
low level of capacity, or has employed questionable procedures in allocat- 
ing joint costs. An accord must be reached as to which selling, administra- 
tive, and research costs, if any, are to be ir^ctuded in the transfer price. 
Costs also should be adjusted to give effect to savings resulting from 
large quantities purchased. 

Secortd, it is quite difficult to specify what constitutes a fair profit 
margin or return on capital. If a major portion of the supplier’s output 
is sold externally, one might argue that the profit margin earned on 
outside sales should be applied to internal transfers. In order to calculate 
the profit margin on external sales, it is necessary to segregate costs 
between outside sales arrd internal transfers. This rarely can be accom- 
plished without controversy as to the allocation procedures used. If only 
a small portion of the suppliers output is sold to outsiders, management 
may have to decide, more or less arbitrarily, what profit margin is fair 
under the circumstances. 

Third, this method guarantees the supplier, at least in regard to 
internal transfers, a stipulated profit or rate of return on capital. Yet, 
these are indices of p^ormance that management is trying to use in 
measuring performance. 
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We basis for billing intracompany tramfers. at least trom in 
o pe^ormance evLadon. iTn-arket price Is an oppor^n.ty c^t To 
the'^transferrer, market price represents potendal 

transferee, market price represents the cost that would have to be paid 
if the products were purchased externally. 

Unfortunately, a Irket price frequently does not ^ 

when the products transferred internally are 

for company end products. Even when a market price exists, it rar y 
can be applied to internal transfers without adjustment. 

The quantities transferred often are substanHal, resulting m cost 
economies to the supplier. Some form of volume discount therefore 
would seem warranted. The market price presumably includes provision 
for recovery of advertising, sales promotion, selling commissions, credit 
and collection, and other costs which are not incurred in connechon with 
intracompany transfers. If internal transfers are made directly from the 
supplier’s plant, the cost of warehousing should be excluded from the 
transfer price. Financial discounts offered to external customers also 
should be granted on internal transfers. Assuming that a market price 
exists, these adjustments might be expressed in percentage form and 
calculated as follows: 

Perftnl 

Market price 12?.^ 


Less: 

Financial discount 

Selling 

Credit 

Warehousing costs 

Total deductions 

Inlracompany transfer price as a percentage of market price 


2 0 
20.0 
S 

4.0 
26 S 
73.5 


Market price as the basis for billing Intracompany transfers is used 
extenslt'ely in the oil industry- This may be illustrated by referring to 
Esso Standard.* Crude oil is charged to company refineries at the prevail- 
ing market price, regardless of whether the crude oil is purchased from 
affiliated companies whose actual cost of production is known. The cost 
of transporting the crude oil to company refineries is based on published 
ICC pipeline and tanker charter rates, even where such transportation 
facilities are provided by affiliated companies. 

Negotioted price. Profit decentralization implies that division managers 
be permitted the widest latitude over the acti\’ities of their division. 
Accordingly, some companies allow their division managers to negotiate 
intracompany transfer prices as though they were managing independent 


*$•« A, D, Kaplan, t. Dwfqia, ond lobert p. lanzill«tt». Pricing in aig aH»in*ss 

(Woihingtdn, O.C< Th* arockingc Inztilwfton. IPSt]. p. 10. 
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concerns. The purchasing division is permitted to obtain externa] price 
quotations which are used as the basis for negotiating intracompany 
transfer prices. If the interna) supplier cannot meet the externa) compel i- 
tion, the purchasing division is permitted to obtain the items outside the 
company. It is presumed that the internal supplier will meet the outside 
price if excess plant capacity exists, provided the price exceeds the N'aria. 
ble costs per unit. 

This system can prove effective if a market price exists or if reliable 
price quotations can be obtained. However, outside quotations may not 
be dependable. The outside supplier may deliberately quote a low price 
in order to procure the business, planning to increase the price at a 
subsequent date. This method is ^sed on the assumption that inde- 
pendent negotiations between internal managers will produce results 
beneficial to the company as a whole. Situations can arise in which the 
interests of a division conflict with those of the company, particularly if 
outside purchases are permitted of items made internally. 

Summery 

Internal profitability and return on capital are important measurements 
of divisional performance. In order to calculate internal profits, it Is 
necessary to attach a price to intracompany transfen which Is fair to 
both the shipping and recei^'ing dK'isions. However, difficult conceptual 
problems are ins'olved in tbe selection of an internal pricing system. To 
a large extent, the adoption of a particular pricing scheme depends upon 
managements object i^’es and the nature of a company’s internal actiN'itles. 
Apart from these factors, certain general observations are pertinent: 

1. Intracompany pricing affects decision making as well as perform- 
ance e\'aluation. This is a complicating factor, since the types of data 
needed for these two management functions generally are different. It 
is desirable therefore to separate the data. This can be accomplished by 
proN'iding each sector receiving internally transferred goo^ with a 
schedule of the cumulative \'ariab]e cost of each product. If standard 
costs are used, it mav be necessary to resise the schedule from time to 

4 4 

time as significant labor rate and materials price variances occur. The 
schedule of variable costs can be used for initiating studies in such areas 
as make or buy, sell or process, without having to rely upon intracompany 
transfer prices. 

2. Many companies attempt to prepare profit statements at the plant 
level, as well as for divisions. This necessitates the establishment of 
internal prices for interplant transfers, even when such transfers are 
entirely within the confines of a single division. This is a questionable 
procedtire. Plant management ordinarily has no jurisdiction over sales. 
Plant managers should be judged only on the basis of factory activities. 
Standard costs and variable expense budgets are the accounting criteria 
that are most appropriate for measuring factory performance. 

3. The problem of transfers between dh’isions sometimes can be mini* 
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mi«d by res.nich.ring (he DivSon B plant 1 

Division A transfers a maj^ port.on of output « &v«.on p ^ 
probably should be iricluded in the organisation stnicture 

"fTV^"ntanfs output is distributed approximately equally among 
at'^lion (standard, ^ 

each division would be charged for a proportionate share ol the tota 

n°onIv a minor portion of a plants output is transferred to another 
division, tlie transfer ^rice logically should be based on an 
cost concept, and some form of adjusted market price should be used. 


Problems and cases 

14’1 Obfectioes of performonct evolution. VV'hat general objectives of 

performance evaluation? 

14-2 Oblecihes. plans, and standards. Distinguish among objectives, plans, and 
standards of performance. 

14 q Performance standards and plans. “A performance standard may be attainable, 
but there may be no expectation of realising it during a given time period. 
Explain. How does this affect plans? 

J4^ internal profit concepts. List and describe briefly the different profit concepts 
that might t« used to measure the performance of a division. 

14-5 rrensfer prfdng meffuxf*. Lfst and describe the different tech* 

niques that might be used to price intracompany transfers. 

14-S for mfavoroble variances. Indicate what quantitative criteria 

could be effectively used to measure performance in the following cases: 

1. Drilhpress operators 

2. Delivery*route men 

3. Factory department supervision 

4. Billing department 

5. Electrical maintenance department 

6. Salesmen 

7. Tax department 
B. Division manager 
9. Inspectors 

10. Purchasing department 

14^7 HesponsibUity for unfauor»b/e variances. You are the cost accountant for a 
large metal-fabricating concern. The company uses a standard cost system 
and variable budgeting. You are c^vmced that the variance reports your 
department issues are not as effective as they should be. A principal reason 
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14-8 


for thi$ is because of the lendertcy of departmeol heads to shift responsibility 
for unfavorable variances to other departments. 

1< Give examples of how a departtnent bead could argue that excess costs 
appearing on his report were the fault of another department. 

2. How would you as chief cost accountant cope with this situation? 

Criteria f<fr evaluating dteieion performOAce. In regard to the evaluation of a 
divislMt’s performance, indicate the advantages and limitatiocu of the following 
criteria: 

1. Period profit 

2. Ketum on sales 

3. Return on capital employed 

4. Standard costs 

5. Budgets 

6. Sales growth trend 

7. Labor turnover 


J4^ Oifficultiee encountered to interplani and MerdHMon comporUona. Indicate 
how each of the following praaents difficulties In omparisons of interplant 
and interdivisiort performance: 

1. What items to include to the capital base 

2. What value to attach to capital employed 

3. Jointly used capital assets 

4. Price fluctuations 

5. Allocation of costs 

6. Predetermtoad overhead rales 

24-10 Competitive intracompony prices A Urge automobile«inanufacturing coucem 
permHi each of its divisions and plants to buy parts from outsiden, even 
though made by other plants In the company, j»ovided that the outside price 
is lower than the totracompany price. The compan/s management believes 
that, unless totracompany prices are competitive, a pbnt or division’s per. 
formance ^nnot be accurately measured. What is your opinion of this system? 

24-12 Weosurtog the quality of the human organization. Comment on the following 
statement: 

**. . . Virtually all companies regulariy secure measurements which deal 
with such end results as production, sales, profits, and percentage of net 
earnings to sales. The accounting procedures of most companies also reflect 
fairly well the level of inventories, the investment to plant and equipment, 
and the condition of plant and equipment. 

“But much less attention is given to what might be called 'totervoOng 
factors,' which significantly influence the end results (ust mentioned. These 
factors include such qualities of the human organiaation that staffs the plant 
as its loyalty, skills, motivations, and capacity for effective interaction, com- 
munication. and decision-making. At present there is not one company, to my 
knowledge, that regularly obtains measurements which adequately and ac- 
curately reflect the quality and capacity of its human organizatiw, (But in 
two companies experimental programs are underway to development measure- 
ments of this kind. ) 

‘There are two principal reasons for this .situatlonj (1) Tha traditioow 
theory of management, which dominates current ccmcepts as to what should 





™«^“.,n-«.Vg*.q»l«V»>'l»'.”™"^“”“' 
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— 6e area where his decisions have the n»st important effecU. 
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Exhibit I 

THE STARLIGHT ELECTRIC CORPORATION 
M(^in9 Department 
Performance Report 


Material X 

Material Y 

Direct Ub<^ 

Indirect labor 

Supplies 

Repairs 

Depreciation — direct 

Allocated coeU 

Period / 

. $132,000 
66.000 
86.000 

42.000 

28.000 
26.000 

8.000 

38.000 

Period II 
$122,000 
56.400 
62.000 
38.600 
16.000 

24.000 
8.000 

38.000 

Period III 
$134,000 

63.000 

89.000 

41.000 
27.200 

30.000 
8.000 

38.000 

Period IV 
$153,000 

77.000 
103.000 

49.000 

29.000 

31.000 
8.000 

38.000 

Total costa 

. $426,000 

$385,000 

$430,200 

$486,000 

Parts produced 

. 4.000.000 

3.SOO.OOO 

3.800.000 

4.200.000 

Coat per part 

$ 106S 

$.110 

$.1132 

$ 1162 

Adjusted market price . . . . 

$ IIS 

$.115 

$ ns 

8 US 

Department ivofit or loe. . 

$34,000 

$17,500 

$6,800 

KS.OOO) 

Addclional dcia: 



. 


1. Direct hours worked. . 

43.000 

37.300 

38,700 

42.800 

2. Materials used, lb 





X 

.. 2.200.000 

2.000.000 

2.100.000 

2.220,000 

Y 

330.000 

235.000 

242.000 

285.000 

3. Average hourly rale of indirect labor 

is 10% higher in periods 

III and IV 


(hao periods I and II 

4. Supply prices have remained relatively constant 



426 ACCOUNfING 


Each dqMrtmcnt manager is granted considerable authority in the operation 
of his department. inch>ding the hiring and discharging of employees. How- 
ever, labor rates are established by the personnel department, and purchases 
are made by a centralized purchasing deportment. 

The molding department manufacftires plastic plugs exclusively, Approxi. 
mately 80 percent of these plugs are transferred to other departments for 
assembly into finished producU, and about 20 percent are sold to outsiders. 
The external price, adfusted for expen.ses not Incurred on parts transferred 
intemally. is used as the basis for measuring the performance of the molding 
department, as shonn in Exhibit I. After studying this report, the president 
commented, ‘The efficiency of the molding department has been declining 
steadily. Actually, we >vould have been better off to shut down the depart- 
ment in period I\'." 

R^^uired: 

1. Do you agree with the president that the efficiency of the molding depart- 
ment has declined? If not. using the data given, prepare an exhibit that 
more accurately reN'eals the |>erformance of the molding department. 

2. Do you agree (h.it the molding <lep;trtment should have been closed down 
In period IV? If not. prepare nii exhibit to support your position. 

14»14 ^otnposi/c index for txahiatinfi fH-rfontntnvv, Intematluiial Pump. Inc., consists 
of 12 operating divisions. Division managers are granted considmble discre- 
tion in setting employment, sales, and production policies. Capital Investment 
funds ore allocated to divisions by ranking capital projects according to their 
expected returns, regardless of originating division. In November, 1963, the 
president wrote the following letter to Mr. L. S. Rand, the firm's consultant. 

Dear Mr Rand: 

For some time. I have been trying to develop a system which will provide 
an incentive to our division managers and a basis for evaluating their eSeo 
tiveness. I am now convinced that only a composite index, os shown below, 
will give equal weights to the four principal objectives of a division. I propose 
to offer each division manager a $500 bonus for each 1 percent increase in the 
composite index. 

I would like to present this proposal to the board at the December meeting 
and. if approved, start the system next year. Please let me have your evaluation 
of this plan in writing. 

Very truly yours. 

Arthur Davis. President 


('ompooite Index for Evaluating Division Performance 


Ohjertitf 

Criivton 

IxtH year 

ThU year 

Perrenf 

change 

Minimize capital 

Cartel turnover 

l.S 

l.fi 

•f20 

Profitability 

Return on sales 

TiWlEM 

9.0% 

-10 

Growth 

Share of market 


15. S% 

+ 2 

Employee rclaticms . . 

Net composite change 

Labor turnover 

■ 

12.24% 

- 2 
+10 
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14-15 


A«.mmg that you were the consultant, write a letter to Mr. Davis, 
evilualing the proposal 

sales quotas and selling ex,^ st«.Urfs , „„dard mix 

follows: 


Sofrrmen 

Seles 

Feetory eonlfibulion 
ratio. % 

l'ari<i6fi 

expe 

i selling 

rises 

Actual 

Hud^fi 

1 

Afiaet 

Budget 

Actual 

Budget 

Cronin . 

Di Maggio . 
Cehrie . • 

9120.000 

130.000 

06.000 

136.000 

110.000 


38 

II 

42 

$7 

39 

40 

40 

40 

40 

40 

$22,000 

21,600 

14.300 

20.100 

15.900 


Ruth 

Williams 


14-16 


l.Trom the actual dali only, which salesman do you think was most 
Z. ^Vha^ limitations are there to the use of actual data m judging 

3. B*a^on''"^foro.nce with the esUblished targets, which salesman do 

you regard os having been most effective? 

4, Whrtt practical difficulties nwy be cnwmitereU in establishing salesmens 

targets? 


£oofi«tf<ng the perfonnance of s division manager, Creighton Mills, ^ 
three divisions: yam, cloth, ond sewing. The sewing division receives all Its 
cloth from the cloth division and the cloth division all its yam from yam 
division. The income aatement for Creighton Mills for the year ended Decem- 
ber 31, 1903, appears in Exhibit I. Upon receipt of the statement, P**®**^^"' 
commented: "I don’t know what to do with the yam division. This is the 
fourth successive vear that it has reported a loss. If Bill Carson car>t make 
money for us. I’d better start thinking about a new manager.” The yam 
division has a new spinniiig plant, constructed 4 years ago. Carson was 
appointed division manager in 1961. thiring the past 2 years, internal transfers 
of yam have remained about the same, while sales to outsiders have risen 
approximately 25 percent. 

Shortly after the close the year 1963. Mike Sanders, manager of the 
cloth division, receives a telephone call from an independent cloth distributor, 
who indicates that he could obtain an order from the Siyletex Garment Com- 
pany for 100,000 yards of style 130 XL cloth, provided that the price could 
be reduced to $3.^ a yard. A comnussion of $18,000 would have to be paid 
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lo the di$tribulor. The weaving plant at presatt is operating at hil] capacity, 
and if the order is accepted, a dMbte shift will be required. This would entail 
a 30 percent shift premium for direct laborers. Sanders' also estimates that 
two shifts would result in an increase in fixed overhead of $15,000. After 
maldog the calculations shown in Exhibit II. Sanders decides to reject the order, 

CsMbli f 

CREIGHTON MILLS, INC. 

DivisioiMl Incvme Statement 
For the Year Ended December 31. 1963 
(1 b tbouaands of dollars) 



Yarn 

Clolh 



diritlon 

dlfuten 

dlriiion 

Salee; To outaidera 

$ 2.200 

IS.800 

112.600 

Lem: Diacounta 

SO 

120 

600 

Net sales to outsiders 

To other divisions (at sUnd> 

1 2.120 

$5,680 

$12,000 

ard cost plus 25%) — 

3.600 

4.220 

-0* 

Total sales 

1 S.720 

19.900 

812.000 

Standsrd cost of ssics: 




Materials 

$ 1.420 

$4,200 

$ 4.800 

Direct labor 

900 

1,100 

2,100 

Variibls fscU »7 overhead . 

soo 

400 

l.0$0 

Fixed factory overhead . ... 

L300 

).$00 

1,000 

Total 

t 4.120 

$7,500 

1 8.950 

Standard gross F^fit 

Plus or minus variances from 

1 1.600 

$2,400 

8 3.050 

standard: 

Raw materials prices 

$ (230) 

-0- 

8 60 

Raw nateriab utilissUon . . . 

$0 

$ 100 

(70) 

Libor rates 

(100) 

-0- 

-0- 

Labor efRcieocy 

100 

50 

(80) 

Overhead budget variance . 

(50) 

40 

90 

Overhead volume variance . 

(610) 

60 

(40) 

ToUl 

1(1.090) 

$ 2S0 

8 10 

Actual gross profit 

$ $10 

S2.6S0 

8 S.060 

Less: Selling and administra- 




tive expenses: 

Variable* 

$ 240 

$ 610 

$ 800 

Fixed — direct 

210 

550 

670 

Fixed — indireclt 

130 

340 

730 

Total 

1 580 

$1,500 

8 2.200 

Division net (vofit or loss .... 

1 (70) 

$1,150 

1 860 


UniUMid M.000.0001b) (2.500,000 yd) (JOfl.OOO wiu) 


* Variable with outside sales. 

1 Allocated oo the basis of sales to outsders. 
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Eshibit il 

CREIGHTON MILLS> INC- 
CalculatioD locremeDUl Loo oo Order 
From Slyletex Garment Company 

Siondofd coil 
per yard 
^yU 130 XL 


Yarn (iolracompaDy Iranafer price) 

Other 


ll.&O 
20 


Direct labor 
Overhead (200% direct Ubof) 

Total 

Shia premium (30% ai labor) 

Overhead applied 

Additional Hxed overhead 
Commiaeion 

Total costs 

Revenue. . . 

Loss 


I 00 
S3 20 


oS 

too.ooo 

yards 

SISO.OOU 

20,000 

30.000 

100,000 

$320,000 

15.000 

30.000 
iS.00U 

18.000 
$398,000 

360,000 
$ 38.000 


1*13^)11 agree wiU, the pre.idenf5 comment? If not. prepare data to sup- 

port your views. , . , 

2. Do you agree with Sanders’ conclusion? U not. prepare a schedule to sup- 
port your position. 

ij 17 Intraccrmpany Iransfer pricas and decidon making. The plastics department of 
the Uttle Rock Plant of the Tea-Arkaba Company at present is operating at 
50 percent of normal capacity. The normal overhead rate applied to products 
manufactured in the plastics department is $3 per labor hour, established as 
follows: 



Overhead rait 

Etiimaled annual 
overhead at 


Fixed 

l'arie61r 
{per hour) 

normal eapaeity 
(75,000 hr) 

Supervision 

. . S 15.000 

-0- 

$ 15,000 

Indirect labor 

28,000 

$ 40 

58.000 

Office salaries 

12,000 

-0- 

12.000 

Supplies 

9.000 

60 

54.000 

Repairs 

8,000 

52 

47.000 

Deprecia tion — machinery 

12.000 

-0- 

12,000 

Depreciation — building 

6.000 

-0- 

6.000 

Insurance and taxes 

4.000 

-0“ 

4.000 

Utilities 

3.000 

.04 

6.000 

General service charge 

11,000 

-0- 

11.000 

Total 

. . $108,000 

$1 56 

5225.000 

Rate per hour 



S 3 
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The managewcnl of Ae Tex-Arkana Company has established a system for 
evaluating plant performance which treats each plactt as if it were an inde* 
pendent unit. Each plant is pertnitted to purchase its parts outside the cor- 
^rate organization, provided that the price is lower than if the parts were 
produced hy another plant within the organixation- 

The Houston plant requires 2,000 units of a plastic part that can be many, 
factured at the Little Rock plant- It has advised the Little Rock plant that it 
has received a quotation from a reliable supplier at 125 per unit. The cost 
accountant of the Little Rock plant has prepared the following estimate of the 
cost and price for the part, if made at his plant: 


Materials I 8.00 

Labor (3.6 hr @ 12) 20 

Overhead (3.6 hr © 13) 10 80 

Cost to make 826 (H) 

Profit <15%) 3.90 

Price 829 90 


The cost accountant points out that the Little Bock plant cannot afford to 
produce the part, since the outside price Is lower than the cost to mike at 
Little Rock. How much would the company lose if the pari were made 
internally? 

14 Ifi EWutfHon of $oUmen. You are acting as a consultant to the sales manager 
^ of the Empire Distributing Company, who has asked that you assist him to 

evaluate the efficiency of his salesmen. You have been provided with the 1062 
actual sales of the five salesmen employed in the mid-Atlantic region (Exhibit 
1) and their direct selling expenses (Exhibit 11). 


Exhibit / 

EMPIRE DISTRIBUTING COMPANY 

Selling Performance— Mid- Atlantic Region 

For the Year Ended December 31. 1962 


Salesman 



Anderson 

Caldwell 

Frederick 

Moore 

5a/nueh 

Sales: 

Haaters 

$ 85.000 ' 

8 38,000 

8 S5.000 


$ 81,000 

Vacuum cleaners. . 

60.000 

62,000 

38,000 


59.000 

Can openers 

10,000 

25,000 

26.000 

Bg 

13.000 


81SS.OOO 

.gTCT>TiTi1 

8119,000 

887,000 

8153.000 

Percent sales potential . . 

(t.2%) 

(8.4%) 

(6.5%) 

(9.2%) 

(8 5%) 
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Exhibit II 


EMPIRE DISTRIBUTING COMPANY 

Direct Selling Expenses— Mid-Atlaotic 

For iht Year Ended December 31. 1962 


SeUry 

Commissions 

Traveling 

EnterUioment and gifta. 
Cooperative advertising 

and promotions 

Bad debts 

Other 

ToUl 




Anderson 

Coldvrli 

Frederick 

Moore 

Samurb 

3 7.000 
7.800 
s.soo 
1.600 

6,600 

700 

300 

3 7,000 

6.300 

4.300 
1,200 

6.300 
1,600 

100 

$ 7.000 
6.000 

5.100 
1,200 

6.100 
1.200 

200 

% 7,000 
4.400 
5,600 
900 

5.000 

900 

200 

3 7.000 
7,700 
5,200 
1.500 

6,600 

400 

300 

. 129.800 

326.800 

326.800 

124.000 

328.700 


You havo been advbed that .he eo«I»ny ha* «!;« 

On Ae basis of economic indicaWrs, the sales potential for 

area has been established During 1962. *»«»> “ 

realize 8.5 percent of his area’s potential sal«. 

Salesmen have been^ulvised that the product mix that they are ejected 
to achieve consista of heaters 25 percent vruroum 

electric can openers 35 percent. The standard factory cost of these products, 
as a percentage of selling price, is as follows: 



Heaters 

Vacuum 

cleaners 

Can openers 


100% 

100% 

100% 

Variable factory ccata 

Fixed factory costa 

42 

28 

37 

28 

40 

20 

Total 

70 

65 

60 

Gross profit 

30 

35 

40 


3. The company has established the following sUndards lor selling expenses: 


Base salary. 37.000 per salesman 
Commission. 5% of sales 
Traveling (based on area studies) : 
Anderson. 15.200 
Caldwell. 4,000 
Frederick. 5,200 
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Moore, 5,600 
Samuels. 4,800 

Entertainment and gifts. \% of sales 
Cooperative advertising and promotions. 55 of sales 
Bad debts, ^ of 1% of sales 

Freight and other variable selling and administrative expenses are budgeted 

at 10 percent of sales. 

Rfi^ulrtd: 

1. How would you rank these salesmen, according to over*a)] selling effective* 
ness? Support yoisr conelusicm with appropriate exhibits. (Figures may be 
rounded to nearest 8100.) 

2. Based on the company's standards, below what sales point would it be 
uneconomical for the company to continue to maintain a salesman? (Assume 
that the average traveling expenses are applicable.) 

24-29 Resporaihiltt^ for vortancts. The foUowbg conversation occurred at the 

monthly review of c^>eralions of the Fine Furniture Corporation; 

it>H (President): *Iarry. 1 am disturbed to see that the factory is operating 
below standard. Our profit margin is very thin» and if we can't operate 
at standard, we're not going to make any money. >Vhat are you doing 
about thlsF* 

LAMY ( Production Manager) : “I recognise that som of this inefficiency is my 
responsibility. I believe that we could have done a better job last month 
on scbedubng and work assignments and am now giving more atten- 
tion to these functions. However. 1 think these reports are quite mis- 
leading.'' 

JACK (Chief Cost Accountant) : "Do you mean they contain errorsF' 

LA MY: "No. as a matter oi fact. I even think the standards are reasonable. 
What I’m driving at is that these reports imply that the person in charge 
of an activity necessarily is responsible for the variances. Let me be 
more specific. We get daily, weekly, and monthly labor efficiency 
reports (Exhibit 1). and so I am constantly checking on unfavorable 
variances. Often 1 can find no specific reason. Perhaps the men were 
tired that day or wtn affected by the weather. Frequently, however, 

I discover that the inefficiency is outside my control, as, for example, 
excessive labor turnover, poor engineering specifications, bad ass^- 
men! of lumber, and ma^ixte breakdowns. As you know, Tve been 
asking for several madiine replacemenb for some time. As far as 
labor turnover is amcemed, our wage level is below the average for 
the area.’* 

tom: "Were short of cash and Fm reluctant to make any ma|or expenditures 
for a couple of months. However, 1 think you’ve got a point about 
variances that may be outside your control. What about that, Jack?” 

JACK; “It is a difficult problem. We can't establish a supreme court to decide 
on responsibility. However, perhaps we ought to make a greater effort 
to determine the causes of variances." 

LARRY: “I can give you other examples. Look at the report for the controllable 
overhead of the drilling department (Exhibit 11) - My secretary checked 
aD the supply charges for the month and found that the reason for the 
unfavorable variance is a rise in certain supply prices. Obviously, this 
is beyond my cwtrol. Similarly, when vi« set up our variable budget. 
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we didn-e budget the w.ge faciea*e 
k A}^r* tKs Dolicv on suA m®ttors is not witJiin my piov 

r» r^r ? w irr.-: . t h.,d 

sponsible for the low yieWr 

Required: Evaluate the cooveRation. Do you think the «*ountii.g report* 
c®n be unproved? 


Exhibit f 

THE FINE FURNITURE CORPORATION 


Labor Efficiency Summary 
Month of January* WZ 


Dtporlmeni 

Adunl 

hourt 

Standard 

hourt 

Fartanre 
In Aours 

Percent 

rffieieney 

Cotting 

Molding 

Driiiioff 

1.400 

$50 

1.600 

1.550 

9$0 

1.400 

1.150 
760 1 
1.400 
1.600 
900 
1.460 

(250) 

(00) 

(200) 

SO 

(80) 

60 

82 1 
89.4 

87 5 

103 2 
91.9 

104 3 

Sanding 

Packing 

Painting 

Total 

7.780 

7.270 

(510) 

93 4 



Exhibit n 

THE FINE FURNITURE CORPORATION 
ControUaUe Overhead Report — Drilling 


Fw the Month of January. 1963 





Budget 

4duaJ 




adJutUd 

ostf or 

Percent 

Ezptme e^egory 

4du«f 

to aeiucl 

(under) 

efficiency 

Foreman 

. $ 620 

1 620 

-0- 


Materials handlers 

710 

660 

8 (SO) 


Supplies 

1.100 

910 

(190) 


Power 

125 

130 

S 


Repair labor 

450 

420 

(30) 


Repair supplies 

260 

290 

30 


Overtime premium 

125 

-0- 

(128) 


Fringe benefits and payroD taxes. , 

210 

190 

(20) 


Tools 

140 

160 

20 


Maintenance 

280 

260 

(20) 


Total 

. 14.020 

83.640 

8(380) 

90.5 
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Exhibit III 


THE FINE FURNITURE CORPORATION 
Mai^riaU Utilisation Summary 
For Ibe Month of January, 19^ 


AetuaHy usfd ai Shftdard eotl of Vnge 
xtcndard pritt row mofer lola uttd wioncx 


$57,800 $$4,700 $0,100) 


Ptrttnt 

(ffUitncy 

94.6 
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fntrdcompany froru/er prieea and parjormanct ev4iiuatipn. Conbnanta) Procass* 
ing Company maintains three plants and a sales division. The plants are 
located at Topeka. Syracuse, and Indianapolis. The president of the company 
has been striving to establish criteria for measuring performance at different 
operating levels. Considerable difficulty has been encountered at the plant 
level. In an effort to overcome these difficulties, in January. 1962. the follow* 
ing policy was established. 

1. Return on capital employed will constitute the principal criterion for 
evaluatmg performance. 

2. All interplant transfers arc to be billed at the existing market price of the 
item. Finished goods transferred to the sates division are to be biHed at 
selling price less 25 percent to cover the warehousing and selling costs of 
the sates division and permit a small profit margin on their activities. 

9. If no market price exists, the billing is to be at a price which will yield 
the shipping plant a return on its capital equal to that which it earned 
during die previous quarter. 

The income statement for Continental Processing Company, for the year 
ended December 31, 1962. appears in Exhibit 1. 


Exhibit I 


CONTINENTAL PROCESSING COMPANY 
Income StatezDent (not Consolidated) 

For the Yeair Ended December 31. 1962 


Indian- Sakt 

Topeka Syr^cust apolis divtsum To(al 

Sales: 

To outsiders -0- -0- -0- $12,000,0(10 $12,000,000 

To sales division $3,000,000 $1,000,000 $ 400,000 -Ah 4.400.000 

To other plants . . 1. 000.000 1.000,000 1.200,000 -0- 3,200,000 

Total $4,000,000 $2,000,000 $1,600,000 $12,000,000 $19,600,000 

Variable costa . . 2,400.000 I.SOO.OOO 1.120,000 $.200,000 10.220.000 

Contribution margin ri.OOO.OOO $ SOD.OOO $ 460.000 $ 6,600,000 I 9.380.000 

Fixed costa 600.000 450,000 300.000 6.560.000 6,110.000 

Internal profit r'sOoToOO $ 50,000 $ 180,000 $ 240,000 $ 1,270.000 

Capital investment $3.20^000 $2,000,000 $1,200,000 $ 1,200,000 1 7.600,000 

Return on capital 25.0 2,5 15.0 20.0 16. t 

Percent capacity (90) (60) (70) 



EVAIUATIOH *N» .NTtACOMPAKT tlAHSPit MIC.NC 


^5 


E«Iy in Jaou«y. 1«3. « ”f“8 *“ S 

operations and to plan »« 1963. At d>ls ft Cmeuse The Syracuse 
p^ted question, about the low return obtauied at Syracuse, me y 

*• Z SlTtbe Topeka plant^a. the. ^yra^ P^ant ^d .ake buj 
that additional facilities would be required- However, since 
amnle soace It orobablv would be desirable to make the change. 

2 The SymcuM plant manager also contended that his plant was 

As a «n^«ence. his capiul investm^t was much lughe 
than that of the other plants and his return on capiUl lower. M««verJ« 
claimed that he obviously was not being fed enough orders by 

3. Ab^Tiio percent of the Syracuse plot’s output «wt to 

these items were highly specialized. ru> cornpar.b e P"“ 

Pricing the items to yield a return on capital equal to the last quarter was 
unfair, since the Syracuse plant's return had been so Iw. 

A discussion also developed regarding entrance into the Europ^n markrt. 
The «il.s manager sUted that in order to penetrate this market p.^ t^dd 
have to be redu^ about 20 percent, and the ptant managers refused to agree 
to do this, because It would lower their return on cepllil. 

Required: Evaluate Continental Processing Cwnpan/s system of transfer prices. 



15 . 



There has been considerable interest in the use of return on capital in- 
vestment, as a basis for measuring internal performance, during recent 
years. Although this has been accompanied by refinements in both theory 
and practice, important areas of controversy still remain. 

Betum on investment (ROl) equals profit divided by average capital 
in>'estinent. The equation may be expanded so that return on investment 
equals return on sales multiplied by turnover of capital, or 

Roi - X 

ule$ average capital investment 

The latter relationship is more useful in analyzing performance, since it 
focuses attention on the three factors that cause changes in return on 
investment. They are: 
i. Increases or deaeases in sales 
S. Increases or decreases in costs 
3. Increases or decreases in capital investment 

Exhibit 15-1 shows how separating the elements of return on invest- 
ment Facilitates analysis. It will be noted that the return on sales of the 
A hob Company is identical in periods 1 and 2. If this were used solely 
as the criterion for evaluating performance, it would seem that the com- 
pany has progressed. sir>ce the $300,000 increase in sales has added 
$30,000 of profit. Return on investment actually has declined from 15.0 
to 14.3 percent. This occurred because the increase in sales in period 2 
was not commensurate with the added capital investment. As a result, 
turnover of capital declined from 1.5 to 1.43. Prom period 2 to period 3, 
turnover of capital actually remained the same but return on investment 
continued to decline, from 14.3 to 13.9 percent. This is due to the drop in 
return on sales from 10 to 9.7 percent, carjsed by costs rising at a faster 
rate than sales. By analyzing its profit and loss statement, management 
can pinpoint the precise costs which rose disproportionately and plan 
remedial action. 

The three most troublesome aspects of the return-on«investment cri- 
terion are ( 1 ) determining which assets to include in the capital-invest- 
ment base. (2) selecting an appropriate asset or investment-base valua- 
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Exhibit 

THE ALSOB COMPANY 
OpenXiTig DaU^Perioda 1. 2, and 3 


Capital 

Return on salea . . 
Capital turnover. 
Return on capiuJ. 


Period 1 

Period i 

$6,000,000 

$6,300,000 

$5,400,000 

$5,670,000 

$ 600,000 

$ 630,000 

$4,000,000 

$4,400,000 

10.0% 

10.0% 

1.5 

1.43 

15.0% 

14.3% 


Ptriod 3 


$6,435,000 
$5,810,000 
$ 625.000 
$4,500,000 

9.7% 
1 4S 
13.9% 


lion, »nd (3) allocating awet investmenl to plants, divisions, product 
linas, or other mtemal sectors. 

Assats to b« includad in lha eopitol-invastmant bosa 

The assets included in the capiial-investment base, for retum-onj^nvest 

™nt cat lations. should be dWly related to the 

their use, and both the «sets and income should be under Je «n^ol 

of the sector manager. General corporate assets such « 

menls, Intangibles, and nontrade receivablw should U excluded 

the investment base of divisions, plants, and product lines, 

can be directly identified with the sector. An internal sMtor also should 

not be charged with allocated costs or given <^it for revenue not 

directly earned, such as interest, dividends, and abnormal gams (or 

losses). When return on investment is calculated for an entire company, 

instead of an internal sector, all corporate assets and all income denved 

from their use are relevant 

Assets, such as receivables, inventories, and directly used fixed assets, 
generally can be easily identified with an internal sector. However, as 
return on investment is calculated for lower activity leveb, the direct 
assets become smaller in magnitude and the indirect assets propor- 
tionately greater, as shown below: 


AHivity Utrl Direct vteU Indirect assets 


Corporate All assets 

Diviuon Division cash, receivables, Cwporate cash and fixed 

inventories, sod fixed assets assets 

Plant Plant cash, receivables, in- Corporate and division cash 

veotoriea, and fixed assets and fixed assets 

Product line hoduct-line receivables, in- Corporate, division, and 

ventoriee. and spedalised plant cash and fixed assets 
fixed assets 
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The treatment of assets under construction and idle facilities is contro- 
versial. It can be argued that assets under construction should be ex- 
cluded from the investment base, since revenue cannot be derived until 
completion of construction. This faib to recognize that an internal sector 
should be penalized for committing funds that might otherwise be 
productive. Idle facilities should be included in the investment base If 
the inactivity of these assets is due to a division's not attaining its 
budgeted share of the actual market or is caused by improper mainte- 
nance. 

Selecting the eopital-investment-bose valuation 
Assets may be included in the capital- investment base at (1) acquisition 
cost, (2) book value, i.e., acquisition cost less allowances for deprecia- 
tion, (3) book value of assets less current liabilities, and (4) book value 
of assets less total liabilities, i.e., accounting net worth. Each of these 
methods has its advocates. 

The effect on return on investment of the use of these different bases 
may be illustrated by assuming that a company, earning an annual profit 
before taxes of $43,000. has the following balance sheet. For simplicity, 
it will be assumed that the company has a single plant and product line. 

AueU LiobilUUi and stock (quUits 

Net current assets $300,000 Current liabilities 1100,000 

Fixed asaeU 1800.000 S% bonds payable . . . 300,000 


Less: allowance for Stock equities 400,000 

depreciation 300,000 500,000 

$800,000 $800,000 


Use of acquisition cost of assets 

^Vhen the acquisition cost of assets is used as the basis for determining 
the return on capital, no recognition is given to accumulated depreciation. 
Under this method, in the illust^ati^’e data, a yield of 4.4 percent is 
realized ($48, 000/$ 1,100,000). Proponents of this method believe that it 
tend.s to make the results of different operating divisions or planb some- 
what more comparable, since it diminishes the effect of different deprecia- 
tion methods and the use of new versus old assets at different locations. 

£. 1. du Pont de Nemours k Company, which has pioneered in the use 
of return on investment for measuring internal performance, uses the 
gross value of its assets as its im'estment base. The company's reasons 
for adopting this procedure are partially explained in the following 
statement:' 

Gross operating investment represents all die plant, tools, equipment and 

' C. I. d« Poni d« N«A«vri 4 Compony. Tr*«iurM*s O^portmtnl. Hvcvttv* CdmfilltM Cmi- 
rml Ckom (N«w Yofks Antfkon AiMdaMon. 1960). 
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working CApitsl made available to Ae' reserve for 

deduction is made for cunent or oU>er . . yj^uallv top produc- 

depreciation. Since plant iSing con- 

tive order during their working life. j,* inappropriate 

sideted primarily to provide for ’ -e-nonsible for earning a 

to considw that operating managem PurtS^ore if depreciable 

return on only the net operating investrnent. Fu^^ore succeeding 
assets were suted at net depreciated values. j even with 

period would be related to an ever-decreasmg f ,hat 

l^le earnings, return on investment ,1. .Jent 

compaxativc Betuni on Investment ratios would fail t investment 

or ti^d of management perfonnance. BeUtmg 
that is stable and uniformly compiled piwidw a sound ‘“Sis fo 
paring the profitability of assets employed as between years and invest 

In the case of any commitment of capital— e-g., an investment in a 
security-it is the expectation that in addition to producing earnings 
while committed, the principal will eventually be recovered. Likewise 
in the case of funds invested in a project. It is expected that in addition 
to the return earned while invested, the working capital will be recovered 
through liquidation at the end of the project's useful life and the plant 
investment will be recovered through aepreciation accruals. Since earn- 
ings must allow for this recovery of plant investment, they are stated net 
of depreciation. 

There axe, of course, many different viewpoints among businessmen as 
to bow Return on Investment should be computed for different purposes. 
It is the purpose of the Du Pont chart series to seek to present as clearlv 
as possible tne results produced by operating management. The capital, 
liability and reserve positions of an enterprise are largely a reflection of 
the philosophy of top management as to how the business should be 
financed. The Du Pont Company believes that operating management 
should be responsible for turning in a profit on capital assigned to that 
management, regardless of how capital was raised. 


Although this argument is not without merit, it is not entirely convinc* 
ing. Failure to reduce the capital asset base by accumulated depreciation 
tends to produce a diminishing rate of return. This occurs because even 
if an asset's productivity does not decline because of diligent mainte- 
nance. profits still diminish as a consequence of rising maintenance costs 
incurred to avert this drop in productivity. 

Advocates of this method contend that the use of acquisition cost tends 
to offset the effect of the declining value of the dollar. For this point of 
view to be acceptable, the annual decline in monetary values, as applied 
to fixed assets, would approximately have to equal annual provisions for 
depreciation. There is no logical basis for this supposition. If book values 
do not represent real economic values because ^ the declining value of 
the dollar or because of inaccurately computed depreciation, this can be 
dealt with only by using the replacement value of the assets. 
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U$e of book volvo of osseU 

The use of (he book value of assets, i.e., acquisition cost less allowances 
for depreciation, as the investment base in the illustration yields a return 
of 6 percent ($4S.OOO/ISOO.OOO). This method may be d^ended on the 
following grounds: (I) in the absence of monetary Buctuations and asset 
appreciation, book value of fixed assets has greater economic significance 
than acquisition cost, since it recognizes that a portion of the fixed asset 
cost has been recovered through depreciation charges against revenue 
and that a gradual decline in fixed asset values normally occurs as a 
consequence of wear and tear and obsolescence; and (2) book values 
conform to published financial reports and thus are understood more 
readily by executives- 

The principal criticisms leveled against the use of the book values of 
assets as the investment base are (1) that it does not coincide with the 
retum-on- investment calculations made by financial analysts and inves* 
tors; these individuals are concerned with the return on net capital in* 
vestment, i.e.. book value of assets less total liabilities; (2) that it does 
not lend itself to interdivision znd interplant comparisons, where the 
problem of old versus new and leased versus owned fixed assets exists; 
and (3) that if a significant disparity exists between the book value of 
assets and their replacement cost, the economic significance of the re- 
sulting retum-on« investment figures becomes questionable. 

The use of book value of assets is most effective in comparisons of a 
single operating sector with its own performance of prior years or 
against an established ''target.” It is most vulnerable when used for 
interdivision or interplant comparisons. In such comparisons, only the 
economic value of the capita! employed has significance. 

Few companies presently attempt to ad[ust the book value of their 
assets to replacement cost. This reluctance primarily can be attributed 
to skepticism regarding the reliability of statistical indices and to a 
hesitancy to depart from accepted star)dards of financial reporting. The 
fact that the accounting profession, as well as regulatory agencies, has 
adhered to original cost does not deny the merits of. or bar the use of, 
replacement cost for internal reporting. 

Price index statistics do not produce economic values. This transpires 
only through the exchange process in a free market. However, price 
indices do reflect monetary changes, which are a major factor in the 
difference between acquisition and replacement cost of fixed assets. It is 
to be hoped that as more experience is gained with the use of price index 
statistics, they will become more refined and more acceptable, at least 
for internal purposes. 

Use of book volues of assets less current liabilities 
TTie use of the book value of assets less current liabilities, as the invest- 
ment base, also has been advocated. The inclusion of current liabilities 
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^ ^ .v«t UP. .n,pUpizeP the 

p„vided by boodhoIderP, "'O-^g^go'^, bng-tern, interest 

r^ent to which the corporation is aUe to mwt U 

and dividend obUgations. In order to ^ income. In the 

necessary to add back bond mterest expense to to *63 000 

iUustraHon, this results in an incre^ m the 

and a return on long-term capital of 9 (*^^^*nS*olders. 

illustrative company plans to pay a 5 pe^t dividend tt its rt 
a 4 percent return on long-term capital will be available for growth, as 

indicated below: 


Perteni iolol 
ccpilat pmuUd (i700, 00(f) 

9 0 

L£ 

4.0 


Reported income piM bond iDtemt 163.000 

Leu; Bond inttrut nod dividend 

peymeote ^>000 

Available for growth $20,000 

In defense of this method. « may be .sped that 
offset against current assets in the calcuUhon of a 
capital. However, for evaluating internal performance, wly the r^mue 
pr^uelng assets at the disposition of the operating un>““ve 
The method Is more usefulfor extemd Bmmcial analysis than for internal 

evaluations of performance. 


Use of book volue of ossels less total liabilities 
Book value of assets less total liabilities is equal to net capital, net wrath, 
“net assets," or stockholders’ equity of a corporation. In the 
thU method yields a return of 12 percent (»40,OOO/*4OO,O(IO>, ^us 
method is of particular interest to present and prospective stockholders 
and is widely used in external analysis. It is less useful for internal per- 
formance evaluation, since the capital base does not consist exclusively 
of revenue-producing net assets. 

The desirability of including only net assets in the capital base, for 
internal measurements, does not preclude the use of other bases for 
other purposes, c-g., reports to stockholders. However, the use of multiple 
investment bases requires a reconciliation, so that the various targets are 
coordinated. An ilJustrahon of this type of reconciliation appears later 
in this chapter. 


KAA study of use of copItaMnvestment bases 

In a study of 44 companies using the retum-on*investment criterion,* the 
National Association of Accountants provides some irKlication of the types 
of investment base being used in practice, as shown in Exhibit 15*2. 

*R«luivi «n m • e«ie* *• Manastdol Ng(i«Ml A<* 

MvnlgnU, K*>tor<h Nporf SS, Ngw Ygrfc. IVSe, p, S. 
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lovestmeat Bade Used in Evaluating Past Performance 
For a Company as a Whole 

Number 0/ eompontrr 

ln9e*tmeni hate reporfing ute of each hate 


Total assets availaUe 28 

Total asseta employed <i.e.« excesa or idJe assets eUminated) 4 

Stockholders* equity fdus long-term debt 6 

Stockholders' equity 7 

Total 


* The total exceeds the number of companies inUrviewed because aome companies 
use more than one base for computing rate of returo. Of the 28 companies using 
'‘Total assets available." 18 deducted accumulated depreciation. 


Allocation of assot invostment 

Another complicating aspect of the rehirn-on'investment method is its 
apparent dependence upon allocation techniques. As one proceeds from 
higher to lower company levels in efforts to measure performance, more 
reffnements in allocation techniques become necessary. Nevertheless, in 
spite of allocation difficulties, the ultimate objective of this method often 
is the computation of return on investment for product lines and even 
individual products. 

Allocation techniques are familiar to the trained accountant. The actual 
cash at each location is known. Home-office cash generally is allocated to 
plants on the basis of sales or cost of sales. Accounts receivable normally 
can be segregated specifically by division or plant without difficulty, or 
they may be allocated on the basis of sales. Inventories and some fixed 
assets can be identified directly with a plant or division. Other fixed 
assets such as research facilities, trucking, home-office building, and 
equipment, may be allocated to plants and divisions on the buts of 
estimated services performed. 

The extent to which allocation techniques may be employed is shown 
in the following illustration adapted from the procedure used by a lead- 
ing American paper company. The balance sheet of this company, which 
we will call The Jones Paper Company, as of December 31, 1963, appears 
in Exhibit 15-3. 

All fixed assets appearing in Exhibit 15-3 are stated on the balance 
sheet at cost less accumulated depreciation. The company has four divi- 
sions. which include six plants and two large timber tracts. An income 
statement is prepared for each of these operating units. The condensed 
income statement for plant B of the paper, board, and con voting divi- 
sion is shown in Exhibit 15-4. It will be observed that income also is com- 
puted for each cost center in plant B. In the paper industry a cost center 
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A$S€iS 

Ca^h ^^5.100 

Be«ivabl« 20.900 

Inveniaies 20,000 

Total curroDl aaseU . ♦ 36,000 

UQd 

Houses end lou 

Wood-protwsiifcfequipmenl 3,400 


ExhiOiC IS’S 

the JONES PAPER COMPANY 
BalsDce Sheet as of December 31, 1963 
(In thousands of dollars) 

^ iiabiliius and eqaitiu 

$ 18.100 AccounU payable * 34.W 

20.900 Tales payable 2,000 

20.000 Other payables 

... * 56,000 ToWlcur«nlliabilili«.. * S6.5 0 

7.600 Bonds payable. 

1.300 Slock ouUtanding 3W.0W 

3.400 UndUtribuied earnings. . . VS>./w 


Pulp mills 

Paper and board mills. 212,100 

Chlorine plants 4,400 

Water supply systems 3,200 

Steam systems 3,500 

Electrical power aystams 2.700 

General service fadUiies. Ii900 

Cartage and cranes 1*200 

Chsmical planu 3*300 

Woodland buildings and 
equipment 2,900 

Timbarlanda (Mt) 16.000 

Converting operations . . 10,800 

Construction in progress. . . 19,100 

Research and development, 4,600 

Central transportation 1»606 

Total $832,200 


2,900 

16.800 

10.800 

19.100 

4.600 

1.600 
$832,200 


Total 


$832,200 


often represents a huge investment and thus becomes the focal point for 
profit analysis and control. 

The capital investment for each plant is determined as sho>vn m 
Exhibit 15*5, The plant capital investment is then assigned to machme 
centers, as illustrated in Exhibit 15^ for plant B. The capiul investment 
is assigned to product lines in the following manner: 

1. The actual annual hours of machine operation is determined for the 
past year ( Exhibit 15-7. column 3 ). 

2. The capital investment per hour for each machine center is com- 
puted by dividing the capital investment for each machine center by its 
total annual houn of operation (Exhibit 15-7, column 4). 

3. The average hour^ tonnage produced by each machine center, by 
product lines, is then determined from the plant records (Exhibit 15-7, 
column 5). 

4. The capital investment per ton produced (Exhibit 15-7. column 7) 
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£tha»tl i5«4 

THE JONES PAPER COMPANY— PLANT B 


Income Statement 

Year Exuled December 31, 1963 
(In tbousaods of doUare) 

CciU and 

Income 

Prodaei lint 

Saitt 

tzptntet 

ajltf tat 

Machine center Alt 

a 

$ 3,400 

$ 7,900 

1 500 

h 

13,200 

14.500 

700 

ToUl 

$ 23,600 

$ 22.400 

$1,200 

Machine center A2: 

c 

$ 21.600 

8 20,900 

8 800 

d 

17,200 

16.100 

UOO 

e 

36.000 

33.900 

2.100 

Total 

$ 74,900 

9 70,800 

84,000 

Machine center A3: 

f 

9 B.$00 

$ 8.200 

8 300 

t 

21.600 

20.700 

900 

Total 

. $ 30,100 

1 29.900 

81,200 

Machine center A4: 

h 

$ 11.700 

$ 11,000 

1 700 

i 

9,800 

9,400 

400 

Total 

. $ 21,500 

1 20.400 

81,100 

Total plant B 

$150,000 

1142,500 

87,500 


is calculated by dividing the machine investiDeDt per hour by the hourly 
production. 

5. The capiUl investment for the tonnage sold during the year is 
determined by multiplying the investment per ton produced by the nun)' 
ber of tons sold (Exhibit 15-7, column 12). It wifl be observed that the 
total capital investment assign^ to the twis sold by plant B (157509,000) 
is greater than the actual capital investment atthe close of the year 
($55,600,000). This is due to the fact that more trfns were sold than were 
produced, resulting in a decline in the year-en A inventory as compared 
to the opening inventory. 


Multiple capitol investment bases 

The type of information revealed in Exhibit 15-7 is iiseful for judging 
the long-run profitability of product lines, marline centers, plants, and 
divisions. However, in appraising operating effideocy, only assets directly 
under the control of an executive should be charged to him, smee alloca- 
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THE JONES PAPER COMPANY 
Allocalioo of Plaot B InvestmoAt to Machine Centers 
(In thousands of dolkn) 
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THE JONES PAPER COMPANY— PLANT B 
Data Supporting Return on loveatoieot on Macbine Centers and Product Linee 

Year Ended December SI, 196S 
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Exhibit l$‘9 

PLASTIC PRODUCTS CORPORATION 


Target Retura on Cafutal Employed aad Stockholders' InveatiDeoi 
For Year End^ December 31, 1963 



DirtHfy 
upplifobU 
to distf tons 

/Vol diredfy 
appiUcble 
to dreutonr 

AppIUoble 
to company 

^tocftholderi' 

meeftmeni 

Budgeted capiul; 

Cash . . 

Receivablee 

Inventories . 

Fixed assets (net). 
Other assets. 

$ 1.000.000 

17.000. 000 

10.000. 000 

82.000. 000 
-0- 

$ 2.000.000 
-0- 
^h- 

8.000.000 

10.000.000 

$ 3,000.000 

17.000. 000 

40.000. 000 

90.000. 000 

10.000. 000 


Total 

Less; Corporate liabili- 
ties 

IISO'OM.OOO 

$20,000,000 

$160,000,000 

$160,000,000 

30.000.000 

Stockholders' 

investment 

Budgeted income: 

Sales 

Cost of sales . . . 

1150.000.000 

90.000.000 

-0- 

-0- 

$150,000,000 

90.000.000 

$130,000,000 

Gro« profit . 

T 60.000.000 

-0- 

$ 60,000.000 


Less: Expenses 

directly charge- 
able to divisions 

30.000.000 

-0- 

30.000,000 


Direct division 
profit . . . 

$ 30.000.000 

-0“ 

$ 30.000,000 


Less: Expenses not di- 
rectly chargeable 
to divisions 

$15,000,000 

15.000.000 


Budgeted iocome . . 
Budgeted return on 

capiul 

Financial leverage 

Budgeted return on 
stockholders' Invest- 
ment 

21 4% 


$ 15.000.00( 

9.4% 

1.23 

i $ lS.D0O.OOO 

11 .5% 


(ions cloud the issue and become centers of controversy. This can be 
accomplished without losing sight of the over-all company retum-on- 
investment objective by developing a system of coordinated targets as 
shown in Exhibit 15-d. In order to meet Its dividend obligations and 
provide for growth, the Plastic Products Corporation has established a 
budgeted return on stockholden’ equity of 11.5 percent To achieve this 
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target, each division on the average 
retuin oo its capital. 


would have to cam a 


21-4 percent 


The finonciol-levefaga doctor 
Financial leverage may be expressed as 

Total capital employed 
Stockholders' investment 

Financial leverage indicates .0 " f 

corporation have been derived from *««toolde« « M 
^ort. The Plastic Products budgeted 

'■ rLcial leverage adds smother dimension to the analysis of return on 
stockholders' investment, as shown below; 


Return on cental employed 


Profit 


«b|m 


capital emttoyed 


Etockholdeia’ inveitmey 
Return U stoOhoWera* iQvJlSenl 

A corporaHon can improve its returo on stockholders' 
only by Rising its return on sales and capital turnover 
ineJ^uing Its financial leverage. In the of the 
CorporatLi, the financid leverage is low. If the company had o^amed 
a i portion of its capital funds from creditors, the financwl levmge 
would have been greater and the return on stockholders mvestment 
higher. There are, of course, financial risks and mtratols P”’'*"* * 
cOTOration from depending excessively on creditors for capital funds. 
An interesting example of the use of financial leverage in practice appean 
in Fig. 1S*1. 


Tha vofiobllity of capital , > . j ^ 

The objective of profit planning is the realization of a budgeted returo 
on capital investment. This requires a predetenninatiOD of capital at 
forecast level of operations. Certain capitals e.g., fixed assets, remains 
relatively constant, regardless of the level of activity. Other capital, e.g., 
accounts receivable, varies directly with sales. A third category of 
capital, e.g., cash, is partly fixed and partly variable. A mmimum cash 
balance is required to maintain even an inactive plant, but as output 
rises, the cash requirements increase. An indication of tfie variability of 
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A leSSON IN LEVERAGE 


Alb«norte Poper pfiot N> $200 M<n;on d«bf 
fiiMn<:r>g hod rh* Following eoplrol ttAicNto 


Alboffiorl« 


fteproMO'*^ by 1.03 MlUSon Shore* 


Gonofoting Sl.S Million 
r>e» ineomt of $1. 46 por fhore 


SI.SMillion 
Not Ineomi 


Afrof ihe flnoncing «nd oe^uiilion 
oF oivch lergor Elhyl Coipofolloo lU 
« 9 iiol ttrvcNro loohod liko thH . . 


. . wlih only « tlighl Incfoeit in Iho 
iHiotbor oF *ho»« to 1. Million. 'I 
However, e* o roMilt of the debt 
\ II new gentroied more than o 
\ >iKfold increoie In eoming* 
ond eoch shore hod I1 1 . 12 
\ of eomlog* behind It. 


$13.2 Million 

Net Irreome 


•Eitimorcd t April I. 1962 
tr Combined Close A ond t Common Stock; 
eicludti worronts l«*u«d with debt tied to 1982 Note* 


Fig. 15-1 An example of leverage. {Forbef» December 1, 1962, 
p. 15.) 


capital assets can be obtained from past experience. Not only does capital 
vary at different operating levels, but it varies differently for different 
operating units. Exhibit 15-9 shows how the budgeted capital may be 
computed for two product lines in the same company. 

It now is possible to compute the capital requirements for the two 
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Exhibit 15-9 

D,teTimMt»n of Prodoct-liM CopUi R^remeot* at th« 


— — — 

Produd lint A (faU$ 
hwigH$S30.M) 

Product tine B 
hudpet $msoo) 


Fixed 

eetpiial 

VariohU 
cepitoi. 
%ef tcUs 

Fixed 

capital 

Voriabte 

copilal, 

% of nles 


% 5,000 

4.71% 

t 5,000 

3.56% 


-0“ 

16.96 

-0- 

10.17 


-0- 

33.93 

-0- 

25 44 

AmcIj 

600.000 

-0- 

660.000 

-0- 

Total 

$605,000 

55.60 

1665.000 

39.17 


product lines. At the budgeted level, the annual average 

Suet Une A is $605,000 + (556 X »530, 400), or *90^000, and for 

^ucl line B. $665,000 + ( .3917 X $982,800). or $1,050,000. 


Variable budgeting of return on investment and analysis of 

variances , . ^ 

The effect of volume generally hw been ignored In the literature on 

return on Investment. Yet. failure to recognize the volume Muence on 
the results obtained can lead to erroneous impressions regarding operat- 
ing performance. In Exhibit 15-10. it Is assumed that operating condittons 
fOT Division A of the Lunanjon Corporation were identical In periods !» 
2, and 3, except for the rise in sales, and that variable costs and capital 
are perfectly variable with sales. 

Three of the basic criteria for measuring the performance of an operat- 
ing unit— return on sales, capital turnover, and return on capital— all 
show steady and marked improvement. It would seem that the manager 
of this division should be commended. However, these improvements 
occurred entirely u a consequence of the increase in volume and despite 
a disproportionate rise in variable costs and capital, two presumably 
controllable elemenU. Even the increase in sales may not be completely 
praiseworthy, since consideration should be given to the sales potential 
for Division A’s products. 

The principles of variable budgeting can be applied to retum*on- 
investment analysis- In Exhibit 15-11, it is assumed that Division As 
perfonnance is being measured against the indicated operating budget 
or profit plan. We now get a different impression of Division A*s per- 
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THE LUNANJON CORPORATlON-DiVISrON A 
Operstinf DaiU 
Periods 1. 2, aimI 3 



Pfriod / 

Pefiodi 

PtrioHi 

AfTWint 

Ptmnt 

.«/ nUi 

Amount 

Pereonl 
of talet 

Amount 

Piretni 
of taltt 

Seles. . ' 

$1,000,000 


$1,500,000 

m 

12.000.000 

100 0 

Variable coats . 


19 

11.000,000 

66 7 

$1,400,000 

Bifl 

Fixed costa. . . 


Bll 

300.000 

20 0 

300,000 


Total costs. . 

1 900.000 1 

90 0 

11.300.000 

$6.7 

$1,700,000 

05.0 

Income. . . 

% 100.000 

10 0 


13 3 

1$ 300.000 

15.0 

Fixed capital employed 

$ 500,000 

50 0 

'$ 500.000 

33 a 



Variable capital employed 

300.000 

30 0 1 

500.000 

33 3 

700,000 

wm 

Total capital employed 

$ $00,000 

80 0 

$1,000,000 

66 6 

$1,200,000 

60 0 








Heluro on sales 

10.0 


13 3 

% 

IS.0% 

Turnover of capital 

1 25 

IS 


1.66 

Return on capital. 

12.Src 

20 0 

% 

25.0% 


formance. The division actually has perfonned unsatisfactorily, assuming 
that the budget represents a good attainable target. Exhibit 15«11 also 
contains an analysis of the causes for the unfavorable variance, in return 
on capital, of 15.5 percent. 

In order to isolate the elements contributing to the variance of 15.5 
percent in return on capital employed shown in Exhibit 15*11, we must 
first assume that the actual capital used equals the budgeted capital 
Accordingly, in calculating the effect of not attaining the sales budget, 
we divide the profit leakage, that is, $200,000 — (.65) ($200, 000), by 
the budgeted rather than actual capita). Similarly, the effect of excessive 
costs, that is. $1,400,000 -(.65) ($2,000,000). is divided by budgeted 
capital. On the other hand, in calculaHng the consequence of actual 
capital employed exceeding budgeted capital, we use the budgeted 
income rather than actual income. 

This type of variance analysis can be greatly expanded, so that the 
effect of each favorable or unfavorable element of the variance is dis- 
closed to management, for example, materials price variance, materials 
usage variance, labor efficiency variance, etc. The analysis of profit plan 
variations is discussed in greater detail in the next chapter. 
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Eihibit 15-Ii 

the LUNANJON CORPOBATION-D.VISWN a 



-r 

• 


Adttol 

Budfet 

Variance 

AffHnini 

Perern/ 
of sates I 

Amount 

Percent 
of sales 



mm 

$2,200,000 

100 0 

-$200,000 

dales 

Variable costa. 

11,400.000 

300.000 

70 0 
15 0 

$1,450,000 

300.000 

6$ 0 
13 6 

78. 6 


r IKvtJ 

a AAA 1 ■ 


$5 0 

mmi 

1 oul coves 

InMRie .... 


IS 0 1 

$ 470,000! 

21 4 

-$170,000 

iiaweavv* 

Fixed capital employed 
Variable capital employed 
Total capital employed 

Return on aalea 

Turnover of cartel . 
Return on capital 


5$ 0 


30 0 

-0- 

-$ 40,000 

11,200,000 

$1,160,000 


15 

1 67 
25 0*'« 


21.5% 
1 9 

40 5% 

- IS 5% 


Analy$i$ tof ian<es 
Due to operating below 

$1.160.000 

Due to excessive coats. $1 
Due to excessive capital 

11 . 200 , 000 ) 

ToUl 


bud|.t v«4ul«. *200.000 - (.6$)(*200,000) ^ ^ 

400 000 - C6s)<l2.000.000)/*l.u0.000. 6 6 

employed, ($300.000 '61, 160.000) - ($300,000/ 


15 5 


The relofionship between divijionol performance and 
incremental return on investment 

Another troublesome aspect of retura-on-investment analysis is the re- 
lationship between the present performance of a highly successful operas 
ing unit aod its incentive for new capital investments. In most multi- 
division companies, some divisions and plants are substantially more 
successful than others, and there is a wide difference between returns 
on capital employed. Some of these operating units are realizing a 
return well above the company's average; others are achieN'ing a below- 
average return. 

Under these circumstances, let us suppose that a successful division 
is considering a capital-investment proposal which would yield a return 
below its present perfonnance but above the over-all company a\'erage. 
From the divisions standpoint, It is preferable to reject this proposal. 
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THE ELFRED CORPORATION— DIVISION A 
OpertlJDg Om for the Y«r Ended December 31, 1962 
After Effect to Proposed New Ip vestment 



Optraiing 

data 

proposed 

capilol 

invetlfntni 

OptriUing data afltr 
giving tjjecl (a 
propoted inttttmtnl 

. - - 

$1,000,000 

$200,000 

$1,200,000 

Variable costs. 

JTavMt MWtiL . • • 

$ SOO.OOO 
300.000 

$100,000 

60.000 

$ 690,000 
360,000 

Total costa 

9 800,000 

I 200 000 

$160,000 
$ 40.000 

$ 960,009 
$ 240.000 

Income 

Capital employed 

Return on capital. 

$ 667,000 
30.0% 

$160,000 

2$.l% 

_ 

$ 827,000 
29.9% 


Exhibit IS-JS 


ELFRED CORPORATION-DIVISION A 
Income Sutement 
Year Ended December 3L 1963 

Sales 

Costa and expenses 

Actual income . 

Addt Incentive allowed on incremental investments 

Income after allowed incentive 

Capital employed 

Actual return on capital 

Return on capital after allowed incentive. 


11,200.099 
960,009 
I 240,000 
9,000 
» 249,000 
) 927,009 
29.0% 
30.0% 


since it would create a downward trend in its return on 
opposite result occurs for the company as a whole. In Exhibit 15-12, 
Dis^ion A of the Elfred Corporation would be less than enthusiastic 
about the incremenul investment, since its return on total capital em- 
ployed would decline from 30.0 to 29.0 percent. However, if we «$uiw 
that the Elfred Corporation’s over-all pretax return on capital is 20 

wreent, this is a desirable investment. , n... 

VVhat can be done to overcome this type of mlemal conflict? 
possibility is to provide a successful division or plant with an incentive 
to brine the prospective returns on such incremental mvestmento up to 
its present return. The incentive would apply only to the specific situa- 
tion described. It would be calculated at the time the proposal u ap- 
proved, and each year during the life of the asset a journal entry such as 
the following would be recorded- The entry would be elimmated when 
the company's books are consolidated. 
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(DeWt, on corpaation books) . s nnn 

Incentive Given on IncreinenUl Invtstmenls— Divismd A B.WKI 

(Credit, on Division A's books) 

Incentive Received on [ncremental Inveeln«nU 8,000 

If we assume that Division As present performance remains unchanged 
during 1963 and that the new investment earns exaetty whet was pre- 
dicted, Division As income statement at the close of 1963 might appear 
as shown in Exhibit IS-IS. 

Summary 

Return on investment represents one of the most promising techniques 
for evaluating performance. It has been used fruitfully by some com- 
panies for a number of years. Nevertheless, it possesses certain limita- 

tions: . ... 

First, there are several conflicting theories as to the proper basis for 
evaluating investment. Although only a handful of companies presently 
use replacement cost, this represents the most logical basis for asset 
valuation. 

Second, most companies charge sectors with direct and alloc^ated costs 
and assets. This is not compatible with performance evaluation. In 
measuring performance, only controllable profit elements and capital 
are relevant. 

Third, the retum-on-in vestment method tends to create conflicts 
between the interests of an internal sector whose return on investment is 
above average and that of the company as a whole. 

Fourth, the retum-on-in vestment method generally relates net profit 
to capital investment. In the short-run, the emphasis should be on mar- 
ginal profit rather than net profit. 

Fifth, return on investment creates a tendency to rent or lease rather 
than purchase property. Yet, in the long run, ownership of property may 
be more advantageous to a company. 

These problems raise challenging questions regarding the merits of 
return on investment. The future use of this form (rf measurement largely 
depends on the success achieved in solving these problems. 


Problems and cases 

15~1 flcTum on capUai tmployed tn performance meesuremeni. *lletuni on capital 
employed constituCes the most advanced technique yet developed by ac- 
countanb for measuring plant and division perfonnance. If applied correctly, 
it is virtually flawless.** Cogent. 

^^•2 AUocation of copdol. A large manufacturing company uses return on capital 
employed for measuring intenul performance, including that of product lines. 
All capital assets appearing on the company's balance sheet are allocated to 
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(he product lines* ^Vhat ttems wouki aonnaBy be allocated, aod bow should 
this be accom^isbed? What ut the disadvanUges to this procedure? 

J5-3 Return on ccpttolt Interpiant c(mpari»n$. The tube division oi the American 
Radio and Television Corporation has four plants. The return on capital 
employed at the Detroit plant is substantiany lower than that for the other 
plants. As a consequence, a change in ^anl management at Detroit is under 
^sideration. If you were the present manager of the Detroit plant, what 
arguments vrould you present to indicate that it is not fair to compare the 
return at your plant with that of the other plants? 

75^ Financial Uverage. Why is a company's finajK-Ul leverage Important in return. 
on.invesement analysis? Why may it be necessary to budget a company s 
financial leverage? How c«\ this be accomplUhed? 

IS^S Segregating etemrnte in return on stockhotden' investment. How cun return 
on stockholders' investment be broken down for purposes of analysis? What 
advantagM are obtained from isolating these elements? 

J5-6 Factore causing change in rstwn on stockholders' inoestmera. The return on 
the stockholders' investment of the FuH*Flavor Corporation has declined 
sharply from one year to another. List all the factors that might have caused 
this decline. 

75 7 Return on capUai Inierplanl cot>tporisons. Tletujn on capiul gives us the only 

^ intelligent basis for comparing the results of different divisions." What prob. 
lems are encountered in such comparisons? 

75 o Assets to be included in capitol-inoestmeni hese. What type of problems arise 
in determining whidi assets to indude in the capital-investment base? 

iS^ Company teoeU and retum-cn^pltol measurement. The hig^r the company 
level, the more precise b the retum-on*investment calculation." Comment. 

75 70 Return on capRat: use of acquisttion cost of assets. Many corporations ipiore 
allowances for depredation in calculating return on capital. What justification 
b there for thb procedure? Does it have any limitatioos? 

1^77 fiefuffl on capital: use of book values of assets. What piindpal criticisms can 
be leveled against the use of the book value of assets in retumna^apital 
analysis? 

Flam retum~on-co^tal measurement 

DIVISION MAiTACEa: "Sioce my perfonnaDce is judged on the basis of return 
on capital, I have every ri^t to judge my plant managers on the same 
basis." 

pi^wT MANACan: "I can’t agree with you. I think the situation b not quite 
the same " 

Comment. 

Return on capital in short-mn decisions. Plant manager of hi^y automat^ 
plant: “We calculate the capital in vestment per machine boor and use it m 
deciding which wder to accept when we are operating at full capaaty. 
Comment. 


15-12 


15-13 
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15-14 

15-15 

15-16 

15-17 


15-18 


15-19 


rs'rs.t s r 

investment. 

Imporrnce ct Mllty cf ccpUJ. Vfhy H it import^t to give oonsideretion 
to the vetiabiUty of cepiul in retum-on-c^tal analyJUi- 

Budgeted OA oepfMi end a^ysi,. Return on «piUl may be b^ds«^ 
end deviations from the budget analyzed u. a manner sun.lar to deviations 

from the profit plan. Discuss. 

C<mfiict 4 6efu.«R dluWon <md compony ol.^eefiw. The retm o" “P’**' ^ 
one division of a company has been subsUntiaHy hi^er than that of oth« 
divisions. The division musager follows the pnctice of ap^vmg on'yjhose 
new capiWl investments which wUI bring in esto.ted return m ex^s « 
the divSlon’s current return. What conaicts does this policy mtroduoeP Can 
you suggest a way to overcome the problem? 

Purchase or rent. Division manager: "CtmfidentiaUy, our r^m on capital is 
higher than that of other divisions because I have learned ‘o ^ 
gaL. I never buy equipment when I cm. rent or leaw it Evaluate this 
comment, both from the divlsioft and the company standpoint- 

Accounting /or changes in return on sfockhoMerj- inoestm^. At tbe close of 
Its biisiness year, a corporation showed the following results; 


Income; 

Selea (100.000 uniU ® ISO) IS.000.000 


Variable 

Contribution to fixed ooau and profit 12,000,000 

Fixed 

Income ISOOW 


Cai^Ul: 

/enable capital I 2 . 000.000 

Fixed capital 

Total capital employed $6,000,000 

LiablUtiee lo^OO.OOO 

Slockhdders’ investment $4.800.000 


Aecfuired: 

1. What will the return on stockholders’ investment be at the close of the year 
(on the assumption that tbe investment remains constant), if a 5 percent 
reduction m price occurs, a 10 percent rise m units sold, and a 20 percent 
increase m financial leverage? Variable costs and variable capital may be 
assumed to vary with sales. 

^ On the assumption that tbe price remains omstant. bow many unib must 
be sold to achieve a 10 percent return on capital employed? 

3. What sales are required for tbe company to earn 10 percent on tbe capital 
employed if direct-labor costs, which at present are equal to 20 percent of 
sales, are increased 5 percent, fixed cosb rise by $100,000, aird fixed capital 
by $300,000? 
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15-20 variance between actual and budgeted return an Investment. The 

^ollowin^ data represent a comparison between the actual resulb and the 
budget for a company producing and selling a single product: 



Actual 

Budffd 

Sales <uiuu) 

fa mount 1 

.... (9$,000: 

. . $969,000 

1 (100,000) 
$1,000,000 

Coat of sales— at Standard 

Plus > Variances from standard 

.... $581,400 
19.600 

$ 600,000 
-9- 

Cftat n.f <aU« 

.... 1601.000 

$ 600.000 

$368,000 

1 400,000 
320.000 

Leas: Selling and admimstrative expenses 

. .. 329.000 

Net profit before tasee 

1 39.000 

1 80,000 

amoloved ' ' ' 

.. $450,000 

$ 400,000 
$ 350,000 

Slocthdders’ investment 

... 1270.000 


Prom the foregoing data, prepare a report showing ail possible reasons for 
the variance between the budgeted and actual return on stoddiolders* invest- 
ment. 


i5-21 retum-on-investment methods. The Nu Shoe Company hu two 

divisions, ladies* footwear and men's footwear. The men’s footwear division 
has two plants, one in Lynn and one in Brockton. The ladies' footwear divi- 
sion plant is in St. Louis. The company’s condensed balance sheet as of ]une 
30, 1963, and its condensed income sUtemnit for the year ended ]une 30, 
1963, are presented below: 


NU SHOE COMPANY 
Condensed Balance Sheet 


As of June 30. 1963 


Current assets 


$1,200,000 

Piled aaaets 

.. ^.400.000 

Uas: AUowence for depr’n 

. . 2.400.000 

3,000,000 

Total assets 


$4,200,000 



$ 600,000 

1 i«.»i>im>M 


900.000 

wvuA laa 

Stockholders' investment 


2,700,000 

Total liabilities tod equity . . 


$4,200,000 


Ntl SHOE COMPANY 
Condensed fncome Statement 
Year Ended June 30, 1963 


Revenue 

$2,400,000 

Coi($ 

1.960.000 

liKome 

.... $ 440.000 


The company computes return on investment for ead) plant and division as 
the basis for evaluating performance. In order to have the plants* and divisions 
return on the same basis as that for the company as a whole, indirect assets, 
liabilities, revenue, and costs are allocated to divisions and plants. 


.ETUIN ON CAPITAL ANO IVAIUAIIOK OF PfIFO.MAMCi 

Th. ^ «- ..1— *■ 

allocations are sbown bebw: . 

Br^ckhn 

j. ^ 1 500 000 $ 200,000 t 300,000 

Cuireat uatU^ft hi.^ia of direct current asseU) 

7^^ 20MOOO 1.000.000 1.000,000 

C”"“ ““““nS. ( "I "> 

-rr:'— :::::: JSir"'=““»- 

—indirect (On bwie of direct revenue) 


the basis of the company's procedure, calculate the return on Invest* 
ment for each division and plant. 

2, Evaluate the method used. , 

3, Calculate the direct return on direct capiul used for each division and 

4 , ^pare the results of (3) with <2). and evaluate the second method used. 

I <.00 Mwuring the profitability of maehina canttrs. Mid West Printing is a division 
of the Continental Business Machine Corporation. Mid Wests plant contains 
two producing departments, one with New Era presses and one with Rotary 
presses. The New Era department occupies three times as much factory space 
as tha Rotary department. In order to evaluate the performance of its several 
divisions, ContineoUl permits them to operate as independent units, to the 
extent possible. 

AD Mid West's orden (cheeb. accounting forms, punch cards, etc.) are 
received from Continental's Supply Sales division. Mid West bills Continental 
monthly for the actual cost of iw jobs completed, including materiats. labor, 
factory overhead, selling, and administrative expenses and a profit margin 
equal to $1 per direct-labor hour. Selling and administrative expenses are in* 
eluded at 20 percent of the factory cost of completed jobs. The latter expenses 
are incurred by Continental on behalf of Mid West and are charged to Mid 
West at the 20 percent rate at the close of each month. Billings by Conti* 
nentals Supply Sales division to its cust«ners tend to be approximately equal 
to its charges from Mid West. The income statement for Mid West for the 
year ended December 31, 1962, appears in Exhibit 1. 

The average annual capital required at the Mid West Printing plant is 
shown in Exhibit 11. Accounts Re^vable represents the average unpaid bal- 
ance of Continental's billings to its custMners. 

Required: 

1. a. Which department was more profitable in 1962? 

b. Suppose that the New Era department bad 20 percent unused capacity 
in 1962. whereas the Rotary department was operating at full capacity. 
Which department is potentially more profitable? 

€. In evaluating the performance of the Mid West Printing plant, how 
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MID WEST PRINTING DIVISION 
l&come Slfttemeot 

For iW Yeu Ended December Sl« 1962 


Sales 

Leas: Cost of sales 

Materials 

Direct labor 

Variable overhead 

Fixed overhead 

refill 

12.630.000 

% 490,400 
469.600 

296.000 

721.000 

12,000.000 

N«v En pHti 
depofimerii 

11.620.000 

1 206.000 
312.000* 
200.000 
302,000 

fioioryprw 

department 

11.010.000 

t 293.400 
177.600* 
90,000 
219,000 
t 760.000 

Total 

11.220.000 

Gross profit 

3 630,000 

1 400.000 

3 230.000 

Leas: Charge for selling aod admin- 




istrative expenses 

400.000 

244.000 

156.000 

Profit before income taxes 

$ 230.000 

1 1S6.000 

3 74,000 

Return on sales 

(6.^%) 

(9.6%) 

(T,3%) 


* Averefe rtte per hour: Ne« Ere. 12; RoUry. 12.40. 

Eihibil // 

MID WEST PRINTING DIVISION 
Averege Cepiui Required 


CapUal Fiztd VorioMe 

Cuh .10 (veriebk fectory ooete + selling 

and idiEuniilraUve expeoaea) 

AccounU receivable -0- 20 salea 

lo ventres - 0 - .30 maieriaU uaed 

Machioery— New Era I6S0,000 -0- 

—Rotary 200.000 -0- 

Land and buildinf 600.000 -0- 


can we avoid holding plant management responsible for the effect <ki 
profit of low operating levels? 

2. Do you think the pricing policy is cortfistent for the two departments? 

3. Suppose that an <wder is received that can be produced in either depart- 
ment and that capacity is available in both departments. To which depart- 
ment should it be assigned? (Assume that running time cm the order will 
be the same in either department. ) 

4. Suppose that the plant is operating at full capacity and that management 
has funds available for one additional press. SImold a Rotary or a New Era 
press be purchased? 

Iff 23 Etwluolion of dtoision perfomcncs. Tbe American Kitchen Equipment Com- 
pany has three divbicms; stoves, dishwashers, and refrigerators. Each of these 
product lines is manufactured in a separate plant. All three plants and the 
company’s executive ofiice building are located in Pittsburgh. The dishwasher 
plant is substantially smaller than the other plants because of 4e kwer sales 
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ErAi&it I 

AMERICAN KITCHEN EQUIPMENT COMPANY 
DivWooal Return on CapiUl Inveslinenl 
¥ct the Year Ended December 31. 1962 
(In tbousande dollari) 


i)(PU<OIU 



Roris 0 / 


DiiA* 

Befriftr- 

Total 


Sl09€* 

tAuhrrr 

ehfs 

company 

Income: 

c.Lii 


$10,000 

$6,600 

4.400 

$9,900 

$26,400 
17 100 



6.400 

a.aw 




$3,600 

$ 9.300 



$ 3.600 

$2, too 

Lew: eeUinf ud admlobtrative 






expeoMS 

Dire^: 

rMw{*lAft fnAnAMtmABt 


1 $0 

$ 70 

$ 70 
60 
800 
ISO 
260 
$1.330 

$ 220 
140 
2.340 
390 
690 

1 3.680 

PivUioii aceouDtiitf 


SO 

30 
680 
100 
140 
$ 920 

SaUn< 

Advertiunc and protsotioa. . 

Freight out 

Total 


960 

140 

200 

1 1.430 

Allocated: 

Gombioed selUoa 

Sale* 

$ 910 

$ 590 

$ 900 
60 
7S 

$ 2.400 
ISO 
200 

General advertLaiof 

Sala 

60 

7S 

6$ 

60 

SO 

an 

Company management 

Salae 

9V 

40 

30 

4 V 

66 

170 

Company adminiatration 

Qoneral 

Sal« 

Salea 

W 

60 

ISO 

Total 


$ 1.170 

t 740 

$1,160 

1 3.070 

Total aelliair and adminia- 
tratJve eiDeoeea 


$ 3.600 

$1,660 

$2,490 

$ 6.7S0 

Net profit before incone taaea. . . 


$ 1.000 

$ 440 

$1.110 

$ 2.660 

Return onaalee 


<10.0%) 

(6.8%) 

(11.2%) 

(9.6%) 

Capital inveatmeot (average annual): 






Dir^ 

Caab 


$ 20 

$ 15 

$ 2$ 

$ 60 

Reeaivablea 


900 

410 

990 

2.300 

Inventoriei 


1.800 

860 

2.100 

4.750 

Assata under oonatniction 


-13- 

300 

-0- 

300 

Machinery and eqidpinent 

Plant 


1.400 

2400 

600 

700 

2.000 

3.000 

4.000 

6.000 

Total 


$ 6.420 

$247$ 

$8.11$ 

$17,410 

Allocated: 





$ 500 

Ciah 

Coal of ealae 

1 190 

$ 130 

$ 180 

Marketable secunUae 

Direct invcat- 

110 

60 

140 

300 


maot 





Inveetmenta in affiliated 

Direct ioveaV 




1,900 

corapiniaa 

ment 

700 

300 

900 

Warebouaea 

Satee 

460 

300 

440 

1.200 

Delivery equipment 

Sales 

3$ 

26 

37 

100 

Adminiatralion building 

Saks 

190 

12$ 

18$ 

500 

ToUl 


$ IM 

$ 930 

$1,882 

$ 4.600 

Total ca^taJ employed. . . . 


% 8.108 

$3,806 

$9,997 

$21,910 

Less: Uabilhice 

Capital 

2.$90 

1410 

3.210 

7.010 

Stookholden' Investmenl 

employed 

$ 5.S18 

|2.$9$ 

$6,787 

$14,900 

Return on iaveetment 


na lati nv 

(16.3%) 

(1.8) 

(17.1%) 

Turnover of inveetmaot 


(1.8) 

(2.5) 

(1.8) 
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v’olumc and because to a larger extent dishwasher parts are fabricated by 
suppliers. 

Each division maintains il$ own sales force to handle the accounts of large 
customers. In addition, company salesmen, handling all three product lines 
solicit orders from smaller customers. 

The president has been attempting to evaluate the performance of the 
three divisions. In past years, return on sales has been the principal criterion. 
On this basis, for the year 1962. the dishwaUier division with a return of 6.b 
percent appears to be the least profitable division and the refrigerator division, 
with n return of 11.2 percent, the most profitable. However, the president is 
not convinced that return on sales constitutes a satisfactory basis for measur- 
ing divisional performance. He has requested the controller to calculate the 
return on cupita) investment for each division and to present the data at top 
man.Tgement s annual review of operations. At this meeting, the controller dis- 
tributes copies of Exhibit I to ea^ member present. The following discussion 
ensues: 

CONTBOLLER^ “It would seem apparent that we have been drawing erroneous 
conclusions regarding divisional performance by relying on return on 
sales. After giving ^ect to the capital investment applicable to each 
division, it is dear that, although the refrigerator division has the high- 
est return on sales, it also has the lowest return on its capiul Invest* 
ment and that the return on investment earned by dishwashers is about 
equal to that for the company as a whole, despite a comparatively low 
return on sales. This is due to the fact that our capiul investment per 
dollar of sales is lowest in dishwashers and highest In refrigerators." 
aEFRiccftATOB olviSlOK MANACCB: “I find it difficult to understand the manner 
in which you have charged me with allocated capital. For example, 
just because my direct ln\‘estment is higher than the other divisions', 
why should 1 be socked with a heavier allocated portion of the com* 
pany s marketable securities and investments In affiliated companies? 
This hardly seems fair.” 

controller: **] have tried to use the most logical basis available for these 
allocations." 

president; ”What about warehouses, delivery equipment, and the administra- 
tion building? Sales hardiv seem the most appropriate basis for allocat- 
ing these Items. I would think that frequency of movement and size of 
Items would affect the use of delivery equipment and warehouse space. 
As for the admintstralion building, 1 must admit Tm lost ” 

STOVE DIVISION MANAGER: “Somehow. it ilso doesn’t seem correct to deduct 
liabilities on the basis of the total investment. Aren't most of the 
liabilities rebted to operating costs rather than investment?” 

DisHNv ASHER DIVISION MANAGER: ”WMe we arc 00 the subject of allocatioos. I 
would like to question the allocation of combined selling expenses on 
the basis of sales. As you know, for the past 2 years our dishwashers 
have been meeting less sales resistance ^an stoves or r^geraton. I 
am convinced that company salesmen are spending proportionately 
more time and effort sel^g stoves and refrigerators than dishwashers. 
I also think that our division has required less lechoica] assistance from 
the ctmipany’s executive staff than the other divisiofts. One last point- 
do you think it is right for me to be charged with $300,000 of assets 
under construction before 1 can earn my income from diem?” 
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~ -well new « H 

Elloction of expense*, Td like W p«n«^| ^ ^ 

gcxxl deal lareer than the other diYisrai*. I •«■ <1 ^ 

in l^kccoonting «id clerical costs per dollar of _ 

enEStoEKT: -rn, beginning « J 

more precise iKan rehim «i »»«- isn t vtw ; 

return on investment without all these alktcatwnsr 
coktoolleh: “Let me think about this some more, and perhaps I can eo 

Up with a better procedure/' , . . 

aErntce^Ttot, n.vmoN -ak*oi»: "Wore we drop this sub|e<ri, Id hke to 
mention that my pl«it is the newest in the compimy ^ my apital 
investment therefore is relatively hi^er than the other divisions. 
Requittd: 

1. Comment on the discussion. , l m . 

2. Could the contToller have avoided much of the controveRy by a better 
system of allocation? If so. what specific improvements would you suggest? 

3. Oiuld a report be prepared which would avoid dependence on allocations? 
If so. prepare one. and indicate its advantages and limitations. 

IK 94 The Pioneer Electric Corporation has three divisions, for which the operating 

results for the year ended December 31, 1963. are shown belo^^ 


PIONEER ELECTRIC CORPORATION 
Divisional Income Statement 
For the Year Ended December 31. 1963 


(In thousands of dollars) 




Win 

Oteorativt 

Lamp 


disiaien 

dwUion 

dhition 

Sales 

I6.SOO 

34,400 

$3,600 

Less: Cost of sales 




Materials— from wire division 

-0- 

1 910 

3 210 

Materials— from outsiders 

32,600 

660 

7S0 

Direct labor 

1.270 

700 

650 

Variable overhead 

400 

300 

400 

Filled overhead 

1,200 

540 

500 

Total 

3$.470 

33,110 

32,510 

Less: Coal of wire transferred internally. 

1,120 

-0- 

-O- 


34.350 

$3,110 

32,510 

Gross profit 

32.150 

31.290 

31,290 

Less: Selfiog and administrative expenses 




f — v«i^ a M# 

1 97$ 

3 480 

3 520 

Direct — fixed 

63$ 

315 

464 

Ceotral admimslralioo (basis of sales) . . 

290 

195 

165 

Total 

31,903 

3 990 

31.149 

Division net profit 

3 247 

3 300 

$ 141 

Capital employed: 




Direct— variable (with sales) 

25% 

15% 

20% 

Direct — fixed 

33.033 

3 240 

$ no 

Allocated (basis of sales) 

884 

600 

516 
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Wire bansferred to the decorative and bmp divisions Nvoufd have earned a 
gross profit of 30 percent if sold externally. No selling and administrative ex- 
penses are incurred on iotemaUy transferred wire. Division managen’ salaries 
are retained on a private payroll and are included in the central adminisba. 
tion expenses. Tb^ are as follows: svire $35,000. decorative $22,000. and 
lamp $ 21 , 000 . 

Required (ladjcre necessary, prepare exhibits to support your answers); 

1. Which divisioQ was most profitable io 1963. in aggregate and per dollar ol 
sales? 

2. Which division made the largest cootribution to tbe company's working 
capital in 1963. in aggregate and per dollar of sales? 

3. Assume that all divisioiu are operating at full capacity and that the com- 
pany has only a limited amount of funds available for expansion. If L963 
results are regarded as typkal of future years, which of tbe three divisions 
should be expanded? 

4. Which division manager performed most efficiently in 1963? 

5. From the standpoint of performance evaluation, what sveaknesses do you 
find in the reporting system? 


Profit 


16 . profi* Plowwiti® m 

•* Oro»» 

Varla«l«»>* 


rfee profit plan 


An integrated budget program consisU ol a profit plan. FoB* 

ment pUn, cash flow projection, and capital-investment budget. The 

interrelationship among these plans is illustrated in Fig. 164. 

The profit plan, or operating budget, is a projection of a company s 
profit expectaHons for a specified period of time. It U support^ by a 
series of linked subbudgets for major elements of profit, e.g., sales, cost 
of sales, selling expenses, and for functional activities, e.g., selling, manu- 
facturinga purchasing, research. 

The profit plan should be regarded primarily as a planning instrument 
and should include expected leakages from performance standards, such 
as anticipated raw materials price variances, labor rate variances, and 
unabsorbed factory overhead. Performance sUndards, e.g., standard costs, 
variable budgets, sales potentials, and return on invested capital, are the 
indices used for measuring performance. The profit improvement plan is 
designed to eliminate leakages which account for failure to meet per- 
formance standards. 


Profit plonning and human relations 

Top-management participation in the planning effort is essential. Fre- 
quently, this is achieved through an executive planning committee, 
consisting of officers of the company. The compilation of the plan may 
be entrusted to a budget director or profit-planning coordinator, per- 
forming a staff function. 

The profit plan should not represent a strait jacket imposed on the 
organization by its top management. It should be established with the 
fuU participation of the individuals responsible for its attainment. Ade- 
quate authority should be delegated to these individuals. 
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Fig. 16*1 The budget program. 


The plonning period 

The profit pi in may be established once a year, or it may be adjusted 
throughout the year on a moving base, as shown below: 

Fixed profit plan: I/I — ► 12/31 

Moviof; profit plio: l/I * 12/31 

4/1 13/31 

7/1 16/30 

lO/l »4/30 
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A moving profit pim is more fi^uent 

ration permits consideration of changing However it should 

2-£rrr.^rjX:^rirr«=. ... 

criteria for evaluating perfonnance. 


The sales budget 

TTie sales forecast is the fulcrum on which all phas« of the ^8* 
hinge. Forecasting sales is fraught with uncertainty. Sales are ^ 

a multitude of factors, including pricing poUcies. the degree of inter- a 
intra-industjy competition, disposable income, buyer attitudes, appear 
ance of new products, and economic conditions- Nevertheless, many 
large companies have developed refined forecasting teclmiques and are 
able regularly to achieve a sales realization of 97 or 98 percent- Responsi- 
bility for establishing the sales budget rests with the sales department- 
The forecasting may Uke place at different company leveU. as shown 
by the flow of sales forecasting data below: 


Level of activity 
Company level 

Division level 

District level 
Customer level 


Data used 

Proposed advertising expenditures 
New-products report 
Facilities available 
National economic trends 
Trend analysis 
Correlation analysis 
Motivation research 
Order backlog 
Market potentials 

Salesmen's estimates 


Trend anolysis 

There are three types of sales trends that have signiflcance for purposes 
of prediction: secular, or long-term, trends; cyclic trends; and seasonal 
trends- 

Secular, or long-term, trends may be calculated by plotting sales data 
on a moving-average basis. Cyclic trends reflect the pressure of business 
cycles on sales. They can be plotted by computing the percent of devia- 
tion between the long-term trend and the actual annual sales. Secular and 
cyclic trends are of value in long-term sales projections. 

Virtually every business is subject to some seasonal variation in sales. 
The seasonal trend can be determined by plotting monthly sales for 
seN’Cral years and showing how they vary ftom the monthly average for 
each year. It would be naive to assume that sales trends automatically 
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will continue in the seme direction and at the sarne rate of growth. For 
purposes of prediction, past sales trends are virtually useless at economic 
turning points or when market conditions are changing rapidly. The 
probable continuation of a trend must be infened from the logic of the 
situation. If a company recently has introduced an improved product, It 
may be assumed that its share of the market will continue to grow until 
competitors can retaliate. A past sales trend may even produce an op- 
posite trend in the near future. 

For example, in the durable goods industry, heavy sales during the 
recent past may have saturated the market and may cause a slack in 
demand in the near future. The greatest benefit to be derived from sales 
trend analysis occurs when it is used in conjunction with correlation 
analysis, evaluation of market potentials, and executive judgments regard- 
ing competition, new products, advertising, etc. 


Economic Indicotors ond corrolotion analysis 
An economic indicator is a statistical index (independent variable) 
which is closely correUted with another index (depeitdent variable) and 
may he used to predict values for the latter. The problem in forecasting 
is to discover which indicators are relevant, to determine their relia- 
bility, and to ascertain whether they lead or lag behind the dependent 
index. In the following list an example of an economic indicator is given 
for each industry: 


Industry 

Gasoline, tires, batteries 

Oil rigs 

Food sales 

Baby carriages 

College textboob 

Automobiles 

Steel 


Indicator 

Automobiles in circulation 
New wells drilled 
Population and income per famdy 
Birth rate 
Students 

Disposable income per family unit 
Industrial output 


The relationship between two or more indices can be measured by 
means of correlation analysis. The relationship may be linear (straight 
line) or curvilinear (cun^ed Ime). A linear relatioriship exists when the 
rate of change between the two indices is essentially constant A curvi- 
linear relationship occurs when the rate of change varies at different 
magnitudes. It o^en is desirable to plot the relationship between the 
two variables graphically. The line which provides the best fit for these 
variables is known as the regression line. It may be used as the basis for 
predicting values for the dependent variable. 

From a mathematical standpoint, the closeness of correlation between 
a dependent variable and one or more independent variables is expressed 
by the coefficient of determination. The co^cient of determination meas- 
ures the affinity between two series of data by determining ffie extent to 



469 


MOf.T HAMN.NO ANB ANAU5U 0» O.OS* HOHT YA.IAT.ON 

Which rf,a regr^sion line for the total random variation which 

would have occutred in the absence of a regression line. 

Chanees in the dependent variable often cannot be adequately « 

. *gi. v^bij n, d,™»a to . prt-to 

product may be affected by advertising. P™' f P"^“'he d^endlnt 
level of dis^«able income, as weU. When the vanafons 
variable can be explained best by two or more independent variable^ 
raulHple correlation may be employed. Multiple conelation 
an Jension of simple coweUtion. although the mathema >cal computa 
Hons may be considerably more involved. Multiple chelation analyse 
often can be dispensed with, since the introduction of addiHonal inde- 
pendent variables may produce only slightly smaller increases in the 
correlation obtained. 


Motivotfon research 

During recent years, special market research techniques, referred to as 
motivation research, have been developed for measuring wnsumer moti- 
vation. This approach leans heavily upon the behavorial sciences, particu- 
larly psychology, sociology, arid anthropology- Motivation research relies 
upon methods developed by Sigmund Freud and others to explore the 
subconscious motives of buyers. It usee a number of techniques, includ- 
ing "thematic apperception." “paired pictures." "word association," and 
“depth interviews-" While it is still too early to evaluate motivaHon re- 
search, there are indications that it will play an increasingly important 
role in sales forecasting and in decisions relating to advertising and 
product design. 

Salesmen's estimofes 

Many companies require their salesmen to prepare annual estimates of 
product sales, since they are most familiar with local conditions and cus- 
tomer potentials. The salesmen’s estimates are combined at the district 
level and related to the statistical forecasts. Salesmen’s estimates stimu- 
late the salesmen’s interest in budgeting. They serve as a check against 
statistical forecasts. They provide a basis (or pinpointing variations be- 
tween actual and budget^ sales. However, Uiese estimates should be 
reviewed carefully, since the results are apt to be biased in one direc- 
tion or another, depending upon the expected use of the data. 


The Tire Company — sales budget 

In order to illustrate the preparation of a profit plan, a case study is 
presented. The data relates to a mythical tire company, which produces 
and distributes three different types of tires within a single country. The 
Tire Company’s actual sales ftom 1957 through 1962 and its projected 
sales (or the budget year 1963 are shown in Exhibit 16-1. 
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THE TIRE COMPANY 
Product Sales. 1957 to 1963 
(Id milUoitf of dcdlars) 


Ytof 

TM 

fcUi 

Pfodtid X 

Produd Y 

Product 2 


: s.? 

II 

Sola 

PefcvU 
of Idol 

Saia 

Ptfunl 
of idol 

195? 

1 5.3 

t 2.1 

39 6% 1 

$ 2.1 

39.6% 

11. 1 

20.8% 

1955 

10 $ 

3.S 

33 3 

4.6 

43.8 

2.4 

22.9 

1959 

16.3 

6.2 

38.0 

7.2 

44.2 

2.9 

17.8 

1960 

19.8 

8 3 

41.9 

8.8 

44.5 

2.7 

13.6 

1961 

24.0 

8.7 

$6 3 

10.9 

45.4 

4.4 

18 3 

1962 

27.4 

9.3 

34 0 

12 3 

45.0 

5.8 

21.0 

1963* 

31.1 

10.3 

33.1 

13.9 

44.8 

6.9 

22.1 


* ProjecUd. 
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THE TIRE COMPANY 

CoBpuuUon of Tire Sale* per Car in CircuUtiop. 1957-1963 



(0 

(2) 

(5) 

Ytart 

Cun VI ctreu(«/wii 

Aduat foia, 
idol On induitry. 

Titt $du 


tn thoutond$ 

in do/Ion 

per «r 

19S7 

S10.3 

1 42.1 

362.5 

1958 

613.4 

51.1 

83.3 

1959 

TU.O 

61.9 

83.2 

1960 

879.5 

73.0 

83.0 

1961 

leOSl.4 

88.0 

83.7 

1962 

1490.2 

100.1 

84.1 

1963* 

1430.0 

113.1 

85.0 


* Projected. 


The sales forecast for 1963 is based on the estimated number of auto- 
mobiles in circulation, tire sales per automobUe. and the company's esti- 
mated share of the total tire market. These statistics appear in Exhihits 

16-2 and IM- , , 1 1 

The Tire Company's budgeted sales for 1963 was calculated as lol- 

lows! 

1. Column 3 of Exhibit 16-2 indicales Aat a close correlation exists be- 
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tween Ulc number of e^ in circuktion end the sales of tires. The gradual 

'e^^rin“:Sa.la^» dun^ the b^ge. 
year of 1963 (1,330.000) was determined from data published y 

"t^aS'peTcar in eircuktion during 1963 were eapec.ed to be 


Exhihit 16^3 
THE TIRE COMPANY 


Perc«DUfe Toitl Industry Sale*. 1957 to 1968 



if} 

(?) 

(3) 


TM indiutry 

Tire Company 

Tire Company 

Ytar 

f^Us, tn 

taUf, In 

percent ^ 

ncVllorti (tf 

ntfllone of 

Mat cnduslry 


tMiart 

dollars 

roles 

19$7 

% 42.1 

1 $.3 

12.6% 

1953 

SM 

10 .5 

20. S 

19S9 

61.9 

16.3 

26.3 

I960 

73.0 

19.8 

27.1 

1961 

68.0 

24.0 

27.8 

1962 

100. 1 

27.4 1 

27.4 

196$* 

113.1 

91.1 

27.S 


* Projected. 


Exhibit 


THE TIRE COMPANY 
1963 Monthly Sales Budget 
(Id tbousaads of declare) 



Monthly 
ealet as 
percent 

Total 

Sales. 
product X 
(ttnil nrics. 12$) 

Soles, 
ppodurl Y 
(unti priety $30) 

SaUs, 
producl Z 
{unit price, $30) 

Month 

of Mol 

sales 

Vniis 

Amount 

Units 

Amount 

Vniis 

Amounl 

January 

5.8% 

% 1.804 

23 8 

3 597 

40.3 

8 806 

13$ 

$ 401 

February 

S 8 

1.804 

23 8 

597 

40.3 

806 

13.3 

401 

MaKh 

7.4 

2,301 

30.5 

762 

$1.4 

1,029 

17.0 

510 

April 

6 $ 

2,644 

$5.0 

876 

$9 0 

1.181 

19.5 

587 

May 

9.0 

2,799 

37.1 

927 

62.6 

1.251 

20 7 

621 

June 

9.6 

2,986 

39.6 

989 

66 7 

1.334 

22.1 

663 

July 

11.3 

3.514 

46.6 

1.164 

78.6 

1.571 

26.0 

779 

August 

11.1 

$.452 

45.7 

1.143 

77.1 

1.54$ 

25. 5 

766 

September . . . 

9 1 

2.830 

$7.5 

937 

63.2 

1.265 

21 0 

628 

October 

8.0 

2,488 

33.0 

824 

55. 6 

1.112 

18.4 

552 

November. . . . 

7.2 

2,2$9 

29.7 

742 

$0.1 

1.001 

16.6 

496 

December. . . . 

7.2 

2.239 

29.7 

742 

$0.1 

1.001 

16.6 

496 

Total 

100.0 

131.100 

412.0 

810.300 

695.0 

813.900 

230.0 

36.900 
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$85. Applying this figure Xo the 1.330,000 cars opected to be in ciicuU- 
tion results in total forecast industry sales of $113.1 milUoD. 

4. Column 3 of Exhibit IW shows the Tire CompaDy’s sales as per- 
centages of total industry sales from 1957 to 1962. It is expected that in 
1963 the Tire Company’s share of the total marlcet will be 27.5 percent. 
Applying this percentage to the total expected industry sales of $113.1 
million results in the 1963 sales budget for the Tire Company of $31.1 
million. Ibe allocation of the budgeted sales among the three products 
( Exhibit 16-1) was made by the company's marketing experts. 

The Tire Company’s sales budget for 1963 also was prepared on a 
monthly basis after giving effect to seasonal tendencies, as shown in 
Exhibit 16-4. 


Cost of sales and factory budgets 

Budgeted <ost of soles and gross profit 

The standard cost of budgeted sales is derived by multiplying the fore- 
cast unit sales by the standard product costs. TTie difference between 
budgeted sales and standard cost of sales represents the standard gross 
profit. This is adjusted for anticipated variances from standard costs, 
which fall into the following three categories: 

1. Over- or underabsorption of fixed costs. If the overhead absorption 
rate used for product costing is based on normal capacity, it is necessaiy 
to show the dollar effect of expected under- or ovcfutiliation of capacity. 

2. Price variances. Frequently, a bg exists in the adjustment of stand- 
ard costs for expected Increases or decreases in raw materials prices or 
labor rates- To the extent possible, the profit plan should anticipate such 
variances. 

3. Efficiency variances- Although factory sUndards may have been set 
at an attairuble level of efficiency, it may be necessary to provide for cer- 
tain variations from these standards. The introduction of a new product 
may require a learning period before labor can attain the standard level 
of efficiency. In seasonal businesses, it may be necessary to anticipate 
excess labor costs during peak periods b«ause of the need to hire 
inexperienced workers. 

The standard gross profit also may have to be adjusted because of a 
difference between the method used for costing inventories internally 
and that used for external reporting. For example, while a corporation 
may use standard costs internally, it may use Lifo for tax and other 
external reporting. 

The production schedule 

Budgeted production is equal to forecast sales plus planned ending in- 
ventory of finished goods minus beginning inventory of finished goods. 
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and those whose sales are ascending will ^^straints 

2. The size of inventones earned u limited by P 7 
such as the size of the stock room and the capacity of the plant, 
t^rojrmum Size of inventones is equal to conib.n^— 
ordering and processing costs and the cost of carrying inventories. This 
subject will be discussed at greater length in a later chapter. 


The moteriols budget ^ ^ 

The budgeting of raw materials involves (1) detemnning q^" ’iy 
and cost of raw materials needed to meet the production schedule, (2) 
establishing the desired raw inateriaU inventory level, and (3) preparing 

* ThfquanS d raw materials needed to meet the production sched- 
ule are determined by multiplying the number of units of 
per unit of finished product by the scheduled production. The budgeted 
cost of materials used is calculated by multiplying the total number ot 


units required by their standard costs. 

The amount of budgeted purchases is equal to the number of units ot 
raw materials required to meet the production schedule plus the desired 
inventory balances at the end of the period minus the raw materials on 
hand at the beginning of the period. Budgeting purchases is highly de- 
sirable, since it permits the purchasing department to plan its activities 
in advance so as to avoid creating production bottlenecks and to take 
advantage of possible quantity discounts. Budgets also disclose the timing 
and amount of funds needed to finance these purchases. 


The lobor budget 

The budgeted cost of direct labor is determined by multiplying the 
standard labor cost of each product by the number of units scheduled to 
be produced. Generally » it also is desirable to prepare a manning table, 
i.e., budget of man-hours required. This serves as a guide to the person- 
nel department in planning, recruiting, and training. 

The voriable factory -over head budget 

Overhead controls are meaningful only when they provide a basis for 
comparing the actual expenses and the budgeted expenses adjusted to 
the actual level. The variable overhead budget, which has been discussed 
previously, contains overhead standards which are relev'ant regardless 
of the actual level of plant activity. The v'ariable budget is used for both 
profit planning and performance evaluation. 


THE TIRE COMPANY 
Siandsrd Product Costs 
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41fi ACCOUNTING 


The Tire Cofnpony^<ost of soles and factory budgets 
For $unp]idty> it will be assumed that there are three producing depart- 
ments in the Tire Company's factory and that only four raw materials 
are used. The standard cost of each of the products manufactured ap- 
pears in Exhibit 16^. These standards are constructed to reveal the 
cumulative unit costs at the end of each producing department. This 
facilitates accounting for interdepartmental transfers of work in process^ 
costing spoilage^ and costing inventories in process. 

The standard cost of budgeted sales and the standard gross profit are 
shown in Exhibit IM. As indicated, adjustments have been provided for 
variat^ces from standard and for inventory costing. 

Exhibit 16*7 contains the production schedule for 1963. This may be 
altered during the year if the sales forecast or planned inventory levels 
are revised. 

The calculation of the quantity and cost of raw materials is illustrated 
for item Mi in Exhibit 16^. These data, when combined with planned 
balarwes of raw materials, provide the basis for establishing the pur* 
chase requirements. 

The budgeted direct*labor cost for the year 1963 is shown in Exhibit 


Exhibit li-T 
THE TIRE COMPANY 

Monthly ProducUoo Schedule and BudgeUd InveDtorias 
For the Year Ended December 3li 1963 
(Id thousarKb of dollars) 

Prodiief X Pn4uei Y Product Z 



Produe* 

Ending 

Month 

fion 

inpentory 

December, 1962. . 

... -0- 

ISO 0 

January. 1963 

.. $ 31 0 

57 2 

February 

31 0 

64 4 

March 

... 31.0 

64.9 

April 

31.0 

60 9 

May 

37 2 

61.0 

Timt* 

... 37.2 

sa 6 

July 

37.2 

49.2 

August 

. . 30.0 

37. S 

September 

37.2 

33 2 

October 

37.2 

37.4 

November 

... 31.0 

38.7 

December 

. 31.0 

40.0 

Total 

.. M02 0 



Pntdue- 

Ending 

Produr- 

Endini) 

(ion 

inptniory 

iWA 

inseidory 

-0- 

169.0 

-0- 

$13.1 

$ $3.5 

62.2 

$ 18 S 

18.3 

S3.S 

9$ 4 

11$ 

23.5 

$3.5 

97.8 

18$ 

2S.0 

S3.$ 

92 0 

U.S 

24.0 

64 7 

94 1 

22.5 

23.8 

64 7 

92.1 

22$ 

26.2 

64.7 

78.2 

22.$ 

22.7 

$l.$ 

$2 6 

17.S 

14.7 

64 7 

$4.1 

22.$ 

16.2 

64.7 

63.2 

22.S 

20.3 

$3.5 

66.6 

18$ 

22.2 

$3 S 

70.0 

18$ 

24.1 

1696 0 


1241.0 
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£xfcl6U 16 ^ 

THE TIRE COMPANY 
Budget of Rrw MeUrialfl Used— Item Mi 
tbe Yeor Eoded December 3l» 1963 

UniU of Ml required 
fee Hheduled prodadwi 


Product X: 

UuiU Ml required per unit X 
Scheduled production 
Product Y: 

UniU Ml required per unit Y 
Scheduled production 
Product Z: 

Unite Ml required per unit Z 

Scheduled ^isducUon 

ToUl units M I required ... 
Stenderd price per \init . . . 
SUndard cost of M i required . . 


4 

402.00D 

5 

694.000 
4 

241.000 


1,608.000 

2.086,000 

964,000 

4.660.000 

$.60 

$2,796,000 


16-9, The lotil budgeied houn for each department is useful from the 
Standpoint of personnel planning. 

The variable overhead budget for department A is shown in Exhibit 
16-10, The budget level of this department, which is used for setting the 
overhead absorption rate for product-costing puiposes. is 1.008,300 hours. 
At this level, the fixed overhead is expected to amount to $1,109,100 and 
the variable overhead $1,915,800 (i.e.. $1.90 X 1,008,300). or a total of 


Efbibil 16-9 
THE TIRE COMPANY 

Budgeted Direct Labor 
For tbe Yesr Ended December 31, 1963 


Budgeted direet lohor 

Oepofimenl A Deporlmeni B Defiortmeni C 
Stwd- Stand- Stand- 
ard ard ord 

Budgeted hr per Tat^. hr per Totals hr per Total. 
Product produdion unit hr unit hr unc( hr 

X 402,000 .7S 301.SOO .S 201.000 .7 261.400 

Y 696.000 . 6 417.600 S 346.000 .6 417.600 

Z 241.000 1.2 269.200 .$ I2O.S00 .7S 180.750 

ToU] budgeted hours 1.008.300 669.S00 879.7S0 

Staadard hourly rate 62.00 $2.20 12.00 

Budgeted direct labor $2,016,600 $1,472,900 $1,759,500 


COST ACCOUNTING 


Eshibit MO 


THE TIRE COMPANY 
Variable Factory-overhead Budael— Department A 
For the Year Ended December 31, 1963 


Direct dcpartmenul overhead: 
Supervision 

Office 

Material haodlers 

Quality inapeclora 

Timekeepers 

Maintenance labor 

Repair labor 

Overtime premium 

Repair supplies 

Maintenance supplies 

Other supplies 

Power 

Depreciation 

Miscellaneous 

Total direct 

Allocated departmental overhead: 

BuUdinf maintenance 

Factory roanaier*s office ... 
Purchaeinf , raceivini. storini 

Production plannini 

Coat accounting 

Factory personnel 

Total allocated 

Total department overhead 


Fixed txpeme 

Voriabk nit 

in thoutandi 

per hr of 

of doUaf$ 

direct fsbof 

% 36.0 

-0- 

16.0 

-0- 

-0- 

$ .09 

IB.O 

.07 

u.o 

.07 

43.0 

.02 

38 0 

.25 

-0- 

.08 

•0- 

.36 

140.0 

.10 

IIS.O 

.29 

13 0 

.27 

160.0 

-0- 

87.0 

-0- 

1 678.0 

$1.60 

70.0 

-0- 

28.3 

-0- 

170.5 

.10 

62 0 

.04 

30 3 

.05 

70.0 

.11 

1 431.1 

1 .30 

$U09.l 

11.90 


$3,024,900. Thus, a rate of $3 an hour was derived from $3,024,900/ 
1,008,300. 


The selling expense budget 

Selling expenses include all costs related to the maintenance, promotion 
and distribution of finished products. They represent a major 
of costs, frequently ranging from 20 to 30 percent of cost of sales, The 
principles underlying the establishment of a selling expense budgt are 
no different from those of factory overhead, although greater difficulty 
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„„ te experience! in Ending satM.ctnry bases for -easuring the 

severe, difle^nt ways, de^nd^ 

upon the organioaHon stnicture. the nature ^^rforowing 

fhe tvne of control desired. They are often divided into the toUov^g 

four^egories: (1) main^ce selling expenses, (2) ^ 

S. TS ™y b. i”"b» ““i-idrf i™ »ji 

areas of responsibUity. For example, main-office exposes may be sep 
gated according to (1) sales management, i.e., development «nd admi 
istration of sales policies and selling activities, (2) 

(3) internal transportation. District warehousing may be su^Wivided 
into administration, receiving, storing, shipping, troclung. and billing. 


The Tire Company — selling expense budget 

The variable expense budget for the Tire Company is presraled m sum- 
mary form in Exhibit 16-11. This is supported by detailed budgets for 
each function and for each sates district as illustrated for distort war^ 
housing in Exhibit 16-12. The Tire Company maintains a central y located 
warehouse in each of its four sales districts. Upon completion, aU finished 
goods are shipped in carload lots directly from the factory to the wwe- 
houses. It will be assumed, for the purpose of expense budgeting, that 

Exhibit H-It 


THE TIRE COMPANY 
Suminary’-Variible Budfel of SelUo^ ExpenMS 
For the Yoar Eoded December 31. 1963 



Fixed expew, 
in UiouiVide 

Vviable eeperue 


9f dolhxs 

Bate 

RoU 

Main office: 

Sales muDaferaent 

1 77 

Sales 

3.0016 

Market reeearch 

73 

Sales 

3.0017 

Internal traaeportation. . 

40 

M units produced 

31.S99.10 

District sales offices: 

SalM management 

344 

Sales 

3.0036 

Selling 

120 

Sales 

3 0602 

District warehotMiDg: 

Administrative 

240 

Sales 

3.001B 

Receiving and storing. . - 

219 

M units received 

3S2 ,7$ 

Shipping 

141 

M units shipped 

1689.60 

Trucking 

307 

Truck mile 

$.087 

Billing 

$0 

M invoices 

330 

Advertiang 

387 

-0- 

-0- 

Total fixed expense 

31.933 
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Exhibit i6^I2 

THE TIRE COMPANY 
Varitble Budget ol Selliog ExpeoMs^Warehousmg 
For tbe Yetr Eoded December SI, 1963 


TM oi/ iMfehuua 



Fused apentt. 
in (kouiondi 

Voficbie expenie 


tf/doUari 

Bote 

Bole 

AdnuDistrative; 

Eicculive 

$ 53 

Sales 

-0- 

Office uteries 

87 

Sales 

8.0018 

Office supplies 

42 

Sales 

.0008 

Spsce cosU end utiUUes. 

58 

Sales 

-0- 

Toul 

8240 

Sties 

8.0018 

Receivioe end storing: 

Supervision 

.. 1 34 

M unite received 

•0* 

ReceivioK end itorioc seleries 94 

M unite received 

830.15 

Supplies 

61 

M units received 

22.10 

Depreciation— 'Oieteriels 

heodling equipment 

8 

M units received 


Miecellaneous 

. . 22 

M uoiu received 

-0- 

Total 

. . 8219 

M units received 

8S2.2$ 

Shipping: 


M units shipped 


Superviiioo 

$ 32 

-0- 

Shipping saUric* 

66 

M unite ^pped 

1 33.80 

TrensporUtioQ charges. 

-0- 

M unite ihipped 

6S5.80 

MiecellaDeoui 

43 

M units shipped 

“0“ 

ToUl 

. . . 8141 

M units ihipped 

8689.60 

Trucking: 

Supervieioo 

8 36 

Truck mile 

-0- 

Drivers' aalariee 

180 

Truck mile 

-0- 

Truck repairs 

•0- 

Truck mile 

8.020 

Truck me inte nance 

-0- 

Truck mile 

.01$ 

Truck supplies 

-0- 

Truck mile 

.004 

Truck depreciation 

60 

Truck mile 


Gas and oil 

-0- 

Ttudt mile 

.042 

Tolls, licenses and fees 

1 

Truck mile 

.006 

Truck insurance 

6 

Truck mile 

-0- 

Miscellaneous 

24 

Truck oule 

-0- 

Total 

8307 

Truck mile 

8.087 

Billing: 

Supervision 

1 24 

M invoices 

-u- 

AAA 

Billing salaries 

44 

M invMcea 

|20 

10 

A 

Supplies 

-0- 

M invoices 

Miscellaneous 

12 

M invMces 

-0- 

Total 

8 80 

M invcMces 

830 

Total fixed expense 

8987 
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the size and weight of the three types of tires produced do not vary 
significantly. 

The odvertislng bud got ..m », j i » 

Measuring the effectiveness of advertising is a difficult largely un- 
resolved problem. In a survey conducted among 150 manula^nng ^s 
the National Industrial Conference Board discovered that three-fifths of 
the participating ffrins reported dissatisfaction with theu present meth- 
ods for measuring the effectiveness of advertising- Among the remaining 
two-fifths, only a very small number considered their evaluation of 

advertising expenditures adequate.' . , , i .t 

Efforts to measure advertising have been impeded by several rather 

imposing problems: » . 

First, the effectiveness of advertising varies under different economic 

conditions and at different operating levels- 

Second, a time lag exists between the incurrence of advertising and 
its effect. 

Third, the impact of advertising on buying cannot easily be separated 
from other infiuenees, such as other selling methods, availability of buy- 
ing power, alternative spending possibilities, actions of competitors, 

Fourth, advertising may cause mere shifts in the timing of purchases 
rather than create a new demand for the product. 

The extent to which advertising effectiveness can be measured varies 
with different media. Direct*mail. newspaper, and magazine advertising 
which contain coupons or reply cards generally represent the most meas- 
urable of advertising media. Local advertising can be more readily meas- 
ured than national advertising. One frequently used criterion is the esti- 
mated number of potential Iwyers reached. Advertisers attach consider- 
able value to newspaper and magazine circulations and radio and tele- 
vision program ratings. However, advertisers can never be certain of the 
extent of sponsor identification by the audience. 

In theory, the only correct way to establish the advertising budget is 
to relate it to incremental income derived from advertising expenditures. 
Unfortunately, the results of advertising generally cannot be evaluated 
with sufficient accuracy for this method to constitute a practical pro- 
cedure. How then do business executives decide on the amount to spend 
on advertising? Unquestionably, intuitive judgment is an important fac- 
tor. Criteria such as the following also play an important role; 

I. Ratio to sales. One of the commonest methods for determining the 
advertising budget is to base it on an established percentage of sales. 
Despite common usage, this method is not sound. The existence of adver- 
tising elasticity indicates that the effectiveness of advertising varies with 
business cycles, at different sales volumes, for different products, in differ- 
ent regions, and with different intensities of competition. 

' S«rr«ll M. Ma1h«fs ana G. Qofli "TW A/f ond of Adv*rM>if>g Mtot- 

' fh* i M rd Btcard, IfSO. p. 22. 



4S2 COST ACCOUNTING 


Exhibit I6^I3 

THE TIRE COMPANY 
Variabl« Bud^t of Selliog ExpeoMs^Advertiaof 
For (be Year Eoded December l\, 1963 
(In thoDSiods of dollars) 



Fijtd ezptw 

Vviabk expertu 

Executive 

. $ 26 


Drafting and art vork 

... 34 

•0- 

Clerical 

... 22 

•A. 

Advertising supplies 

... 40 

w 

-0- 

Office supplies 

6 

-0- 

Acency fees 

... 46 


lasertioos and program time . 

... 208 

-0- 

Miscellaneous 

s 


Total 

... 1387 

-0- 


2. Funds available. According to this method, (he amount that will 
be spent on advertising depends on the funds expected to be available. 
This is so far removed from the theoretically correct incremental ap- 
proach as to be obviously illogtcal. 

3. Competition. One of the most important factors in planning adver- 
tising expenditures is the extent of competitors' advertising. In practice, 
speciBc information on competitors’ advertising expenditures may be 
difficult to obtain. It abo cannot be assumed that competitors are re- 
ceiving optimum results or that selling problems are identical even among 
companies in the same industries. 

The Tire Company— advertising budget 

The advertising budget for 1963 for die Tire Company is presented in 
Exhibit 16-13. It will be observed that, once approved, the budget 
consists entirely of fixed expenses. 


The administrative budget 

The administrative budget includes the top-management Function u 
well as certain service activities such as legd, finance, and accounting. 
The functions included in the administrative budget vary with the size 
of companies and their organization structures, Large companies nor- 
mally maintain their own legal, internal audit, tax. and insurance depart- 
ments. Small companies are more apt to rely on outside experts. In some 
companies the legal and treasury activities are combined. In others d)ey 
will operate separately. The cr^t department may be Included in the 
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accounliiig, tte«ury, or s»l« fui^tion. He tax service may be found in 

either the accounting or legal departments. , , , 

A lartfe oortion <rf administrative costs tend to be fixed or Y 

reltti m sW Office personnel are less apt to be disch^ed when vol- 
ume declines than are factory workers. Here is apt to ^ 
manpower at lower operating levcU and heavier work loads at h gh 

most troublesome aspect of administrative budgeting is the meas- 
urement of output. Several units of measurement may be required tor 
even a single center of responsibility. For example, we may seek in vain 
for a single base for measuring the acHvity of the general amounting 
function. Measurement is facilitated, however, if the function is divided 
into homogeneous activities, as shown below: 


Activity 

Accounts payable 
Cash receipts 
Accounts receivable 
Secretarial 


Unit of m£<isurement 
Bills lundled 
Checks received 
Invoices posted 
Letters typed 


The Tire Company^cdministrotive budget 

A summary of the administrafive expense budget of the Tire Company 
is presented in Exhibit 16-14. The building maintenance function is in- 
cluded in the administrative budget, since the manager of this function 
reports directly to top management. Buildirig maintenance expenses are 
first charged to this department, and then a portion is allocated to the 
factory to permit its inclusion in overhead absorption rates. The sum- 
mary administrative budget is supported by detailed budgets for each 
of the functions, as is shown for the accounting function in Exhibit 16-15. 


Exhibit 16*24 
THE TIRE COMPANY 

Sumsary — Variable Budget of Adminietmtive Expenses 
For the Year Ended December 31. IMS 



Fixed expentt, 
in Ifwuande 

Variable exptnte 


of doiiatt 

Bate 

Bate 

Top maoegemeDt 

1370 

Sales 

$.0013 

Treasury department 

157 

Sales 

.0004 

Legal department 

69 

Sales 

-0- 

Accounting department. . . 

ISO 

Sales 

.0004 

Building maintenance 

236 

Sales 

-0- 

Total 

$962 

Sales 

$.0021 
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EMhibit U^l$ 

THE TIRE COMPANY 

Vtriable Budget of Admioistnlive Ezpemee— Accountioi 
For tbe Year Ended Decemlw $1, 

Piud <ipen$«. 



in thouiondt 

VviaUe 

erpentr 


of dollart 

Bale 

Pate 

CoDtroller’s office: 

Salaries— executive 

1 21 

Sales 

-0- 

Salaries — staff asdstaou . 

12 

Sales 

-0- 

Salaries— secretarial 

8 

Sales 

-0- 

Audit fees 

... 9 

Sales 

-0- 

Travelinf 

2 

Sales 

-0- 

MisceUaneous 

s 

Sales 

Sales 

Sales 

Sales 

-0- 

,0- 

j* 

Total. 

Oeoeral accounting: 

1 So 

$ 11 

Y 1 90i ) • > > 

Salaries— clerical . 

17 

S.0002 

Salaries— machine operators . 

14 

Sales 

0002 

Salaries— secrets ria 1 

: 

Sales 

-0- 

Depreciation— office et|uipment .. 

j 

Sales 

•0- 

Supplies 

4 

Sales 


Miscellioeous ... . 

2 

Sales 

-0- 

Total 

i S8 

Sales 

1.0004 

Payroll accounting (nonfactory): 

Salaries — supervisory. 

IT 

Sales 


Salaries— clerical. . . . 

9 

Sales 

-0- 

Depreciation— pay ndl equipment 

1 

Sale* 

-0- 

Supplies 

2 

Sales 

-0- 

Miaeellaoeous 

1 

Sales 

-0- 

ToUl 

... 1 20 

Sales 


Property accounting: 

Salaries— supervisory 

$ 7 

Sales 


Salaries— derica) 

. .. . 8 

Sales 

•0- 

Miscellaneous 

2 

Sdes 

-0- 

Total 

iTt 

Sales 

-0- 

Total expense 

$150 

Sales 

1.0004 


The research budget 

Industrial researeh includes the development of new products, the bet- 
terment of existing products, improvement of processes, and pure re- 
search. The type and extent of the research engaged in is related to the 
nature of the industry. An oil company is compelled to maintain labora- 
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tones to test the results of its exploratoiy driUinp. The 
dniE firm largely depewls on ^He introduction of new piquets, 
rapidly changing technology of the electronic Indi^ 
im«rative. The almost endless variety of potential products m petro- 
chemicals requires substantial research outlays. 

Except over relatively long periods of time, the profitability of resemh 
cannot be accurately measured. As a consequence, busings executi^s 
have been compelled to rely upon inadequate guides and intuitive judg- 
ment. Where specific projects are involved, a somewhat greater ^por- 
hinity for profit prediction exists. However, the bulk of industrial re* 
search expenditures do not presently appear to be based on specific 
projects. Robert N. Anthony reveals that only 11 percent of the respond* 
ents in a study be conduct^ indicated that their research appropriations 
were based on specific projects.* 

The difficulties encountered in predicting the profitability of research 
expenditures are similar in many respects to that of advertising. The 
rules of thumb employed bear a distinct resemblance. Thus, in practice 
research expenditures are apt to be based on an established percentage 
of sales, matching the actions of competiton or the estimated amount 
expected to be available during the budget period. Yet, the only eco* 
nomica Ily sound manner in which to judge the desirability of research 
is in terms of incremental profit. This is possible only in isolated instances 
where the purpose of the research has been clearly defined, where the 
costs can be reasonably estimated In advance, where the flow of revenue 
is predictable, and, above all. where the possibility of success can be 
foreseen. 

There is a continuity to research which defies even retrospectii'e meas- 
urements of profit. Intuitive managerial judgment, rather than reliance 
on quantitative data, represents the basis for the major portion of research 
expenditures. 

While, in general, quantitative measurement of the effectiveness of re- 
search is itself ineffectual, this does not imply that research costs are un- 
controllable. On the contrary, the very inability to measure the profitabil- 
ity of research makes the control of these expenditures more imperative. 
The following procedure is suggestive of the possibilities for controlling 
research costs. 

1. A system should be established for the initiation, selection, and ap- 
pro\'a[ of research expenditures. Employees should be encouraged, 
through incentives or other methods, to submit proposals for new and 
improved products and processes. A committee consisting of operating 
and scientific personnel should be appointed to evaluate all proposals 
and to prepare a recommended list for top-management approval. 

2 . To the extent possible, research appropriations should be based on 

' N. Anihpny, ManQ3«ai«M CaMtpU in Ittporch OraoniiaHon* (Com. 

brid^o, Mott.: Horvord Univorfity 19S2), 
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specific projects. Each project should contain a complete description of 
the research activity, the estimated length of the commitment, the de- 
partrrtent required to perform the research, the nature and amount of the 
budgeted project costs, and, where possible, a prediction as to profitabil- 
ity. 

3. Progress reports should be prepared at stated intervals which indi- 
cate the results achieved and the likelihood of future success. 

4. Periodic comparisons should be made between the budgeted and 
actual research costs, by project and by research cost center. 

The Tire Compony— research budget 

The research budget for the Tire Cornpany is presented in Exhibit lfi-16 
(by project and cost center). 

Exhibit 

THE TIRE COMPANY 
Variable Budget of Research Eipeniea 
For the Year Ended December 31, 1963 



(In thousands of dollars) 



By prpjwi: 


Told etiimaied 

EttimaUd 
requirement 1 

Expected 

Spent in 


expendHuret 

utter 

lermi* 

Ptojeef price 

l$€3 

oicf 

Dee. 31. 1963, 

nciion 

number ytort 

budget 

Dee. 31. tH3 

per annum 

dole 

100 $600 

$100 

1 700 

$100 

SUndinfi 

102 $0 

40 

120 

-0- 

1963 

109 no 

60 

170 

240 

196S 

no 70 

6S 

133 

-0- 

1963 

115 SO 

Total 1910 

60 

$323 

no 

S1.233 

40 

1964 

By re$eQreh eenler 

Erptme 


Cenier 1 

Cenitri 

CenierJ 

Executive 


$ 20 

$21 

$23 

Scieutific personnel . . . 


30 

3S 

43 

Technical assislanU. . . 


IS 

10 

IS 

Consultants 


2 

4 

4 

Secretarial and clerical 

4 

8 

8 

Profeasionai fees.. .. 



3 

3 

4 

Travel 


-0- 

-0- 

6 

Supplies 

♦ . . . ♦ 

12 

6 

16 

Depreciatton — equipment. .. 

1 

1 

2 

A 

Miscellaneous 

...... 

3 

2 

2 

Tot^ 


$110 

190 

$12$ 
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Exhibit J6-I7 


THE TIKE COMPANY 
Fioalised Profit Plan 
Year Ended December 31i 1963 


Sales 

Coat ot salea— at standard 

Standard gross profit 

Leas: Adjustmenta 

Antidpated wage increase not provided for in 

standards ^ 233.6 

Expected onder abec^tion of factory overhead $0 0 

lifo Inventory adjustment 100 0 

Budfeled gross profit 

Lees: Seliiog, administrative and leaearch 
Selling expenses: 


Main office •2,438.9 

District sales offices 2.SS4.4 

Warehousing 2,118.0 

Advertiaiog 387.0 

Total selling 17.298.3 

Administrative expenses: 

Top management I 410.4 

Treasury 169 4 

Legal 69.0 

Accounting 162.4 

Building maintenance 236.0 

Total administrative 81 ,047 . 2 

Research expenses $ 32S.0 


Budgeted pretax profit. 
Budgeted return on salea 


Budgeted return on capital (avenge capital investment 

•10,000,000) 


•31.100 U 
20.108.3 
•10,991.7 


383.6 

•10.606.1 


8,670.5 
I 1,937.6 
6 . 2 % 


19.4% 


The Tire Compgny— find i zed budget! 

The final budget for the Tire Company is presented in Exhibit 16«17 in 
summafy form. 


Profit improvement plan 

The profit improvement plan is a studied efibrt to b^er the perfonnance 
of divisions that are Dot realizing their profit potential. It is concerned 
with the elimination of profit leakages that prevent a division from maxi- 
mizing its return on investment P^t improvement is accomplished by 
(1) augmenting sales, (2) achieving a be^ product mix. (3) reducing 
costs, and (4) minimiring capital investment. 



COST ACCOUNTING 


An effective profit improvement plan should include the following 
features: 

J. The plan should consist of specific proposals. The expected effect 
on profits of each proposal should be irwlicated clearly and the individual 
responsible for its attainment designated. 

2. A minimum return on investment target should be established for 
each division and standards of performance for each plant and function 
within a plant. 

3. The profit improvement plan should extend sufficiently into the 
future to permit realization of the specified improvements. 

4. The function of profit improvement should be provided for in the 
organization structure. Profit improvement committees should be eslab* 
liihed at different company levels for approving proposals and for 
following up on their realization. 

5. A reporting procedure should exist which discloses the extent to 
which the profit improvement plan is being attained. 

Westingbouse Electrk Cor^ation has pioneered in the development 
of profit improvement plans. Figure 16-2 is an interesting example of how 
this company compares the actual return on investment of its different 
product lines with the company’s established goal of 20 percent return 
on investment. This approach not only focuses attention on substandard 


TqIcI ou«i twmovtr 
(ddllor mI« p«r SI.OO mmH) 



Margin (p«rc«niog« of oparollng pfofil to Mias) 

Fig. 16*2 Profit margins and asset turnovers by product lines. 
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* Percent of ealee billed. 

sOuacb: Russell B. Read. '* Return on Inveslment; A Guide to Management DecisioQs. NACA BuUHin. June. 19S4. 
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areas but also facilitates comparisons between divisions and product 
lines. Russell 6. Read, the Westingbouse treasurer, cites the following 
examples of beneSts derived from such comparisons:'' 

This process can be exemplified by reference to two of the hypothetical 
divisions (or product lines) of ao imagiDary company illustrated (Fig. 
18*2]. For one example, a look at Division A will be revealing. This divi- 
sion has a substandard asset return performance. This is measured by the 
bnear distance from the dot plotted for Division A and the curve repre- 
senting the company standara, which in this case is a 20% operating 
profit return on sales. In considering bow it can work toward a more 
satisfactory return, the division manager sees that, in comparison with 
the other divisions, his asset turnover performance is the best but his 
margin, at only 6S, is below the average. He is particularly impressed by 
the fact that Division K, with operating and pr^uct characteristics very 
similar to his own. produces a return in excess of the company standarcl. 
He sees also that this is achieved by twice as favorable a mar^ per- 
formance, in spite of a less favorable rate of asset turnover. He oxides, 
therefore, that, in bis long-range planning, be will approach the prob- 
lem of margin by attacking manufacturing costs and oj^ratine expenses. 
He realizes his advantage in a better rate of asset turnover. He decides 
to set his margin goal to equal Division K, ie., 121, at the same time 
sustaining his turnover ratio which, if achieved, would result In a better 
asset return ratio than the other division s current performance. 

A summarized profit Improvement plan appears in Exhibit 16-18. 
Each line item would be supported by specific proposals. 


Analysis of gross profit variation 

A condensed income statement for the Tire Company, comparing the 
actual results for the year ended December 31. 1963, with the profit 
plan, appears in Exhibit 16-19. It will be noted that there is an unfavor- 
able variation in the standard gross profit of 8151,700. When the several 
causes of this variation can be isolated, management is provided with 
useful control information. In the remainder of this chapter, the methods 
for calculating the separate elements of this variation will be demon- 
strated. 

The variation in standard gross profit is primarily due to a volume 
variance, price variance, and product mix variance. They may be defined 
as follows; 

Volume variance: The effect on gross profit of selling more or less units 
than budgeted, assuming no variation from budget price or product 
mix. 

Price variance: The effect on gross profit of the difference between 
actual and budgeted prices for the actual quantity of products sold. 

e. Uod. A GwW* !• MoAOflcnwl NACA 

IwIImIa. irel. 35, no. 10. J«n«, 19S4. 
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Exhibit i6-i9 
THE TIRE COMPANY 


Conpariaon of Actual aod Budgctod locome 
Year Ended December Sl> 1963 
(In thousaDcU of doilan) 



4riuo/ 

Badffl 

Variolion 

Sales 

$30,000 

$31,100.0 

KUOO.O) 

rnet of Slice— at standard 

19,160 

20,103.3 

948.3 

Standard gross profit 

Less: Veriitions from standard sod in- 

I10.S4O 

$10,991.7 

1 (151.7) 

vcotory adjustment 

400 

333.6 

(16.4) 

Actual and budgeted gross profit 

Less: Selling, administrative, and research 

110,440 

$10,608.1 

$ (168 1) 

expenses 

Selling 

1 6.900 

$ 7,293.3 

$ 398.3 

Administrative 

l.lOO 

1,047.2 

(52.8) 

Research 

330 

32S 0 

(8.0) 

Total. 

$ S.330 

$ 8,670.$ 

$ 340 S 

Pretax profit 

$ 2.U0 

$ 1,937.6 

1 172.4 

Return on sales . 

? 0% 

6.2% 

.8% 

Return on capital 

19.8% 

19.4% 

.1% 


Product mix variance: The eftect on gross profit of the difference be- 
tween the actual mix of products sold. i.e., proportion of each prod- 
uct in the toUl and the budgeted mix. 

The volume variance may be separated further into an industry market 
N'ariance and share of the market variance, as shown below. This distinc- 
tion is important, since the former is beyond the control of the sales 
function while the latter normally is viewed as controllable. 

Industry market variance: The effect on gross profit of a difference be- 
tween the actual and estimated total industry market, assuming the 
company’s share of the market, prices, and product mix conform to 
the budget. 

Share of the market variance: The effect on gross profit of a difference 
between the company's share of the actual industry market and 
the budget, assuming no variation in budgeted prices and product 
mix. 

Calculotion of gross profit vorioncos — the Tire Company 
The calculation of the gross profit variances for the Tire (^mpany for 
the year ended December 31, 1963, follows. The supporting details are 
contained in Exhibit 16-20, unless olherwise mdicated. 
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Exhibit i6*20 
THE TIRE COMPANY 

DaU Supporting CoapuUtioa ct Gross Profit Variaaoss 
Y«ar EndM December 31. 1%3 
(UaiU and amou&u in tbousaods) 


^ -f i 

Budgti 

rroduet 

Selet 

^toA^ord eorif | 

Grots profit 


(0 

(2> 

(2) 

(6) 

(5) 

(8) 

(T) 


Uniit 

Aterage 

unit 

pries 

AmaurU 

Aserage 
pet unii 

Amount 

Average 
per unii 

Amount 

X 

412 

$25 00 


Era 

8 6.447.8 

8 9 33 

1 3.852 2 

Y 

m 

mlTlm 


mM 

9.382.5 

6 SO 

4.517.5 

2 

230 

BO 

6.000 

16 60 

4.278 0 

11.40 

2.622.0 


1.337 

123 261 

831.100 

81S.06 

820.108.3 

1 8 221 

$10,991.7 

Percent of sake 



100 0% 


64.66% 


35.34% 


Actual 


Salu 

Standard costs 

Cross profit 


(8) 

(8) 

m 

(i1) 

(72) 

(73) 

(76) 


Uniit 

A^srape 

unit 

Amount 

Aesrage 

Amouni 

Avenge 

Amount 



pries 


per uAii 


per unit 


X 

400 



815 65 

8 6.260 

8 9 35 

$ 3.740 

Y 


WSSM 


13 SO 


6.50 

4.420 

Z 

200 

32 00 


18 60 

3.720 

13.40 

2.680 


1.280 

123 438 

830.000 

$14 969 

$19,160 

$ 8 469 

$10,840 


Acfuaf Sales ai Budget Prieet 


as) 

im 

(IT) 

1 Standard cost 

(20) 




Acfuaf 



1 



Actual 

Avempe 

amount 

W 

(72) 

Gross profit of aetaal 


un t(i 

budgst 

of sales 

Avenge 
per unii 


tales ai budget prieu 


sold 

unii price 

al budget 

Amouni 

and tlandard costs 




priest 


1 


X 

400 

823.00 

810.000 

815.63 

$ 6.260 

1 $ 3.740 

Y 

680 

20.00 


13. SO 

9.180 


4.420 

Z 

200 

30.00 

HrQSj 

18.60 

3.720 


2,280 


1.280 

$23 123 

829.600 

814.969 

819.160 

810.440 
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VolufM Variancti 

|(Bud«lcd unit «ks) (weirhl«J-aver«ge hudgtUd gross profit p^t unit)] - 
Kaclus] unit ssks) (wMghted-sversge lnjdget«<> ««« P^** 



(1437,000 units) ($8. 221) • $10,991.7 thousand 
ool. 1 col. 6 

(1,280.000 unita)($a.221) - 10.522.9 thousand 
col. 8 col. 6 $ (468.8 thousand) 




Or 


Industry Morkst Vonmce; 

KExpecWd ioduMry mJ«) (bodgeUd d»re of market) (budgeted posa profit 

percent of ssles)! - ({actuallndustry sales) (budgeted share of market) (budgeted 

gross profit percent of sales)) 

(1113.1 miUioo) (.275) (-3534) - $10,991.7 thousand 
Exh. 16*3 Exh. 164 col. 7 
($100.0 milUoD) (.275) (-3534) - 9.7U.S thousand 

• Exb 164 col. 7 $(1.273.2 thousand) 


An4 

Shars of Morkst Varioncsi 

((Actual industry sales) (budgeted share of market) (budgeted gross profit 
percent of sales)) - ((actual uniuaedd) (weighted-average budgeted gross profit 
per unit)) 

($100.0 miUioii) (.275) (.3534) - $ 9.718.5 thousand 
• Exh. 164 col. 7 

(l.mOOO)($8.22]) - 10,522.9 thousand 
col. 8 col. 6 $ $04.4 thousand 

Total industry market and share of market variances $ (463.6 thousand ) 

PHce Vamnee: 

((Actual units sold) (budgeted prices)] - ((actual units sold) (actual prices)) 


$ 29.6 million 

col. 17 
30.0 oillioD 
col. 10 

$ .4 fflilhoD 

Pfoducr Mtc Vofwnee; 

((Actual units sold) (weighted-average budgeted gross profit per unit)) — (gross 
profit of actual sales at budgeted prices and standard costs) 


(1.280.000)($8.221) 
col. 8 cd. 6 


$10,522.9 thousand 

10,440.0 thousand 
col. 20 

$ (82.9 thousand) 


* It will be assumed that the actual industry market during 1963 amounted to 


$100 mOlion. 
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ExfcifriC /6*Ji 
THE TIRE COMPANY 

R«ca|Hiu]atioQ of Variatjo& id Standard Grow Profit 
for tbe Year Ended December SI. 1963 


Actual grow proOt— at auodard eoau I10.$40,000 

Budgeted grow profit 10,991.700 

Unfav^mble variation in standard gross profit I (1S1.700) 

Due to: 

Unfavorable industry market variance 1(1.273,200) 

Favorable share of market variance 804.400 

Favorable price variance 400.000 

Unfavorable mis variance (82,900) 

Total I (1S1.700) 


A recapitulation of the variation in standard gross profit for the Tire 
Company is presented in Exhibit 16-21. 


Vrohlems and cases 

IQ^l InterrekHon^tp of plane. What is tbe interrelationship of the profit plan, cash- 
fiow projection and capital -investment budget? 

16~2 9tondord$, profit ptan. and profil^tmprovemoTtt plon. Distinguish 

among performance standards, the profit plan, and the profit-improvement 
plan. 

76-3 uersue pfenning arpeeU of profit pUn. ^^e of our difficulties In 

budgeting is that, if we revise the profit plan frequently, its effectiveness as a 
control instniment diminishes. On the other hand, if we fail to make revisions, 
it does not provide management with an effective guide to the future." Com- 
ment. 

IS~4 forecasting. "Budgeting is fine in theory, but it is dependent on sales 

forecasting, and how can we predict sales with any degree of certainty?** 
Comment, 

76-5 Advsrrtring budget. "We budget our advertising expenditures at 1 percent of 
sales. If there is a better way. I wish someone would tell us about it.” Discuss. 

76-6 market variance. What purpose is served by calculating the industry 

market variance? 

1S^7 variance. What is the product mix, and why should the product- 

mix variance be calculated? 

76-6 ^ variances on contribt/rion margin. If a company has a direct 

costing system, would it be desirable to show the effect of the industry market, 
share of market, price, and mix variances on the contributktt margin? 
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16-9 


/rf wo* pim. Moyer and Moyer, Inc., manufactures a product 
Ih^n^t *1 December. I«2. a budget covering o^rations to 

*^6,^6 of 1963 is prepared. During January and February, sales 

and costs are in accordance with the budpled fiffrre^ , ,q «3 direct- 

March costs are found to increase substantially. On M^h 1. 1963, dit 
labor costs increase by 15 percent; direct-materiaU costs, by 10 percent; fixed 
indirect labor (superintendent and foremen), by 

from *500 to *530 per day; adnimistrat.ve salaries, fr^ SOW to $635 per 
day; and miscellaneous factory supplies and expenses, by 10 petcen . 

Tbt management expects that the same number of units ev» 

though the «lling price is increased by 10 cents per unit effective May 1, 

1963 

The accountant is supplied with the following infomati^ token torn the 
original budget and is requested to prepare a revised budget covering the 
months of April, May, and June, 1963. 


1 

Setei, 

unilt 

Pfodueiwt. 

uniti 

Oireel 

maierieU 

used 

Jan 



$58,920 

Feb 



64,060 

Mar 

268.000 

275.000 

61.482 

Apr 

286.000 


62.710 

May 



55.84$ 

June 

H| 

iB 

75.198 


Direct labor 18 cenlt per unit 

Factory superintendent and assistant $24,000 per annum 

Factory foremen IISO per dey 

Indirect factory labor 60% of direct lebor 

Municipal Uxea and inaurance 155,200 per annum 

Ufht, heal, and power 190,000 annum 

Miscellaneous factory supplies and eipeoses $300 per day 

Depreciation 68,600 per month 

Fixed sellin; expenses 8650 per day 

Variable selling expeosea 6% of sales 

Fixed idministrative expenses $750 per day 

Variable administrative expeosea S% of sales 


On January 1, 1963, there were 546,000 units of finished product on hand, 
valued at 65 cents each, Invmtory* costs are maintained on an Fifo basis, and 
the book value of the inventory as of January 31, 1963, was $349,050. Work 
in process is to be ignored. 

Manufacturing operations axe conducted on a 5>day basis, 6 hours a day. 
Working days per month are January, 22; February, 20; March, 22; April, 21; 
May. 23; June, 22. 


Required: A statement of operations (actual operations for January. February, 
and March, and budgeted operations for April, May. and June), supported by 
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an exhibit of Finished Goods Inventory calculations. (Use amounts to nearest 
doUaiT. omitting cents.) 

(CCA adapted) 

16“10 of profit piaru A manufacturer wishes to enter the hosiery bilMna 

business but lacks suCBdent capital. Hoping to obtain the necessary additional 
funds from temporary bank loans by indicating substantial profits, he has r«' 
quested you to prepare a profit forecast by quarters, starting with the third 
quarter in 1962 and ending with the third quarter in 1963. 

The statements are to be based upon the following estimates and assump* 
tlonsi 

1. Knitting machinery consisting of eight units costing 1 170,060 will be 
ordered at once; delivery require 1 month; and payment wd] be 
made as follows: 

lOS in cash with order. 

10 % in cash on delivery. 

60S by notea dated August 1, 1962, maturing quarterly in equal amounts 
over two years, the first note falling due at the end of the first quarter of 
1963. Interest at 6S will be paid quarterly on unpaid notes. 

AtidlLary machinery will cost $6,000; factory furniture, fixtures, etc., will 
cost 12,000: both items will be purchased at once for cash. 

2. Quarterly production of hosiery will be as follows: 


3d quarter of 1962 

4th quarter of 1962 4.000 dosen 

1st quarter 196$ 6,000 doxen 

(Quarterly thereafter 24,000 doxen 

3. Cost of production will be as follows: 


Direct coet per doien pairs of hosiery produced: 

Thrown silk (purchased on terms of 90 days net) $ 3 


Direct labor, dyeing, etc 2 

Factory overhead (exclusive ofdepreciatioii), by quartern: 

Startiog at once 2,000 

4lh quarter of 1962 4.000 

1st quarter of 1963 9,000 

(^arterly ibereafler 15,000 


Depreciation of fixed assets at a composite rate of 8S per annum will be 
provided, starting with the 4th quarter of 1962. 

4. Selling expenses will be $20,000 each quarter, starting at once. 

5. Oners] ar»d administrative expenses by quarters wlU be as follows: 


Starting at once $3,000 

4tb quarter of 1962 $.000 

Quarterly thereafter 6,000 


6. Hosiery manufactured wOl be sold at the following prices: 

SOS firsts @112 per dozen 
202 seconds @ $2 per doaen 

with every four dozen firsts, ooe dozen seconds wlH be sold. 


,.OMT rlANNING *HC .NMYS.S O. G.O» P.OMT VA..AT.OH 


m 


7. 4,™ -«i b. ■" *" 

.. & 1 -^ (» ^, ‘" 
wiU be finished .t the ends of querters) will be as follows. 

End of 3d quarter of 1962 

End of*th quarter of 1962 .»» 

End of lit quarter of 1963 j 

End of each quarter thereafter 4,000 doren 

9. Inventory valuation of finislwd hosiery will be based upon cost at maximum 

10. E^”^*'s sales are to be equal to one-lblrd of the quarter’s sales. Do 
not proviso for bad debts Of Income taxes. 

Required: Set up profit forecasts and inveotories for eaA quarter^ 

fAICPA adapted) 


If: 1 1 Prep<tnUion of profit plan. The BIgbee Company manufacture a single prod- 
uct. The basic chertcteristic« of the company’s cottons and accountmg are 
as follows: 

1. Productions Is scheduled to mainUto Finirfwd Goods Inventory at a con- 
stant rado (10 percent) to current sales. 

8. Production Is spaced evenly during each period. 

3. Finished Goods Inventory at the end of the period is valued at the average 
cost of manufacture for the period. 

4. Inventories of %voflc m process and raw materials are small and may be 
ignored. 

Production and sales data and the manufacturing cost of sales for the two 
preceding periods are as follows: 

Period 


(fniU 


1 

2 


Bepnoioi inventor) 

f . 

1.000 

2.000 


Production 


. 21.000 

31.000 




22.000 

33.000 


Sales 


. 20.000 

30.000 


Ending inventor . . 

— 

. 2.000 

3.000 



Period f 

Periods 

SoUi and eotir 

Amoanf 

Per unit 

Amount 

Per un it 

Sain 

1361,520 


$552,000 


Coat of sales: 





Direct materiala 

1 44.078 

$2.10 

1 68.508 

$2.21 

Direct labor 

80.220 

3 83 

130.200 

4 20 

Factory overhead 

49.713 

2.37 

62.213 

2 01 

Inventory variation 

(T.S10) 


(8.660) 


ToUl 

S166.501 


$^2,241 


Gross profit 

$195,019 


$299,759 
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Other pertinent data are as follows: 

1. The product is made by mixing materials A and B. The relative quantity 
ol each of the two materials entering production and in finished imlts can 
be varied, but it was kept constant during periods I and 2. In period 3 the 
quantity of raw material A used in a unit of product will be decreased 8* per- 
cent, and the quantity of raw material B In a unit ol product will be 
increased 12 percent. The price of material A is expected to condnue the 
trend ol the past two peri^ and the price of material B is expected to 
increase 5 percent in period 3. The cost of each raw mat^l used in pro* 
duction has been as follows: 


Period i Period i 


Maiertai 

4mouA/ 

% 

4mMiAi 

% 

A 

123.141 

S2.$ 

$37,542 

S4.8 

B 

20.937 

47. S 

30.966 

45.2 

ToUl 

. 144.078 

100 0 

$68,508 

100 0 


2. Direct-labor man-hours per unit have been approximately constant during 
periods 1 and 2 and are expected to remain at the figure in period 3. 
Effective at the middle of each of periods 1 and 2, wage increases of 10 
percent per man-hour have been granted. A similar increase is expected at 
the middle of period 3. 

3. The amount ol fixed factory overhead was 123,463 during periods 1 and 2 
and is expected to continue at the same amount during period 3. The 
variable portion of factory overhead is expected to remain at the same 
amount per unit of production as in periods 1 and % 

4. Sales in period 3 are expected to be 25,000 units ^ $19 per unit. 

Prepare a projected statement of sales, manufacturing cost of sales, and 

gross profit for period 3, based on the preceding date. Support this statement 
with exhibits of your compuletions of (1) production data for period 3; (2) 
materials costs; (3) direct-labor costs; <4) factory overhead, showing the 
fixed and variable elements; and (S) inventory variation (increase or de- 
crease). 

^ofe: Round off aD total costs to the nearest dollar and all unit costs to the 
nearest cent. 

(AlCPA) 

16*12 ^ 'Hie Fortissimo Oil Company operates a refinery in 

Genoa and sells its products erttirely within the confines of Italy. Gasoline 
and motor oil are distributed Ihrotigh an a9ilUite<l company, the Blue Star Oil 
Company. 

Finished stocks on hand on December 31, 1962, were as follows: 



Twu on hand 
Ott. 31, t9€i 

Cott per 
icn 

rofol mteniery 
coif 

Gasoline 

600,000 

$35- 

$21,000,000 

Diesel oil . . 

100,000 

24- 


Fuel oil 

300.000 

20- 


Derivatives 

40,000 

25- 


ToUl 

1,040.000 
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Ehiring 1962, reBneiy sales were M follows; 


GasoliDe — 

Diesd Oil - 

Fuel oil 

Derivatives. 

ToMl.. 


2.160.000 too* 

330.000 ton* 
$90,000 tons 

350.000 tons 

3.730.000 tons 


GasoUne and <liesel.oil sales are closely ecrrelaled w«h aiilos and " 

circuUtion- Fueloil and derivalives have shown an inci^ of 2 
5 percenl, respectively, for each of the past 3 years and are to con- 

tbwe this ratrrf increase in 1963. In 1962. there were «« “ 

circulation in Italy and 150,000 diesel Irudcs. Projections made by the automo- 
tiv. industry lor 1963 are 2.000,000 car. and 160.000 trucks .n dt^laU^. 

Gasolino and dieseUil sales are heaviest during the summer montiu. This 
i. offset by higher seasonal sales of fuel oil during the winter months. Deriva- 
tiv« sales are apprwimately the same each month- As a percentage of the 
annual sales, during the month of January gasoline sales generally amount to 
0,5 percent, diesel oil 7 percent, and fuel oil 30 percent. , 

Selling prices per ton are gasoline $46. diesel oil $32, and fuel «il $23. and 

derivativea average $30. , . , 

Monthly production is planned to equal budgeted monthly salw. However, 
because of the large stocks of gasoline and diesel oil on at ' 

1962, monthly production of these items during the first half of 1963 » sched* 
uled at 20 percent less than the capeeted sales for the month. Ten p^nt of 
the fuel oil produced ead) month is used to operate the refinery, and I per- 
cent of the total crude^l thmughoul is lost in production. Fuel oil con- 
sumed at the refinery is included in overhead, but only at the cost of the 
erudc-oil content. Of’ the toul crude ofl used. 50 percent is represented by 
Kuwait oil at $22 per ton, 10 percent by Syrian oil at $23 a ton, 15 percent 
by Iranian oil at $21. and 2.5 percent Arabian oil at $22.50 per ton. 

Refinery conversion costs pet month, based on .50 to 100 percent of capacity, 
are estimated as follows: 



Fixrd 

t’orioMe 

(per throughput Icn) 

MainUnasce salaries 

% 6.000. 

$.006 

MainteDonce supplies 

3.000. 

.007 

Cheroicab 

-0- 

.02 

Salaries and wages 

9.000- 

-0- 

Power 

5.000- 

007 

Water 

7.$00 

-0- 

Compressed air 

1.000 

-0- 

Refinery depredation 

320.000 

-0- 

Storage costs 

200.000 

-0- 

Personnel department 

70,000 

-0- 

Refinery adminislratlon .... 

90.000 

-0- 



soo 
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Selling end administnitive expenses ere estiineted et $1,400,000 fixed dIus 
2 percent of sdes. ^ 

Required; Pr^»are the compeny's profit plen for the month of ]enueiy, 19 ^ 
assuming that the refinery uses the last-in. first-out method for costing ib sales* 
Work in process at beginning and end of inontb U to be ignored. Refinery 
costs are allocaeed to products 00 the basis of the sales value of production 

16-13 ^ wtriatiM. Operating profits of the Bartow Manufactur- 

ing Company for the years ended December 31, 1947 and 1948, were as 
follows: 

Ytcf ended Dee. $1 


Partieutars 

m? 

194$ 

Net sales 

Coat of wJff 

.... $482,961.87 
. 431,827.61 

$679,241 64 
503,645 59 
I17S.S96.05 
89,533.2$ 
$ 86.062.n 

Groas profit 

. . $ 51,1)4.26 

General expenses 

.... 76,258.72 

Net profit 

$ 25,124 46* 


•Red. 


At the end of 1947 the management became convinced that an increase In 
the selling price of the product was necessary if future losses were to be 
avoided. Accordingly, a general increase of 15 percent was made on all sell- 
ing prices, effective January 1. 1948. At the same time a new plant manager 
was installed who gave much of his attention during the year to reducing 
plant costs. 

A dispute has arisen between the new plant manager and the vice-president 
in charge of sales. Both admit that the increase m profits during 1948, as 
compart with 1947, was due principally to the increase of 15 percent fa) 
selling prices; but the plant manager insists that savings in factory costs vrere 
greater in amount than the increase in gross profits due to the inoeased vol- 
ume of sales (i.e., increased quantity of goods sold, as distinct from the in- 
crease in sePing prices), while the vice-pnsident is equally insistent that the 
opposite is the case. 

You are called upon to settle the dispute. Ascertain the amount of tnerease 
in gross profit attributable to each of the three factors mentioned. 

(AICPA) 

IQ~J4 Rearons for gross profit oorioHon. The president of the Fanabrook Manufac- 
turing Company is concerned because hb budgeted gross profit for the month 
is $130,000 and the actual $87,960. He asks you to prepare an analysb of the 
causes. 

You find that the company operates two plants, ead) as a separate unit 
Investigation reveals the foUowing; 

Aeiaat Budget 

Plant 1 (makes a variety of products): 


Sales $200,000 $300,000 

Coat of sales 160,000 210,000 

Gross profit $ 40.000 $ 90,000 



MOMT riANHINO AND ANAlYSIS OF ClOSS MOPIT VA.IAtlOK 


Aclfiol 

Amount 

Plsnl 2 (m.k« only on. pcoducl): 

Gross profit * «,«0 $ 4 S6 


Budget 

Amount Ptr unii 


$100s000 
60.000 
$ 40,000 


110.00 
6 00 
r 4 .oo 


(AICPA adapted) 

,fl ,e Ano^pri* o/ cfion|« Jn gross p«/i». The » 

e.3 » gross profit of »70,000 to 1960 and rf »370<» m 1961 It wUh« to 
tcrrow what has caused the d.eltoe of $33,000. It furnishes the following 
infonnatlon: 


Net sales: 

Product A .... 

$100,000 

$120,000 

Product B 

50.000 

40.000 

Product C . 

25.000 

25.000 


$lts.000 

im.ooo 

Cost of sales 

lOS.OOO 

148.000 

Cross profit 

$ 70.000 

$ 37,000 


The quantity and quality of raw materials entering into each unit of prod- 
uct have remained unchanged throughout the two years. No inventones were 
on hand at the beginning or end of either year. 

Scrap from the fabrication of products A and B is the raw metenal for 
product C. Product C has been treated as a by-product, and the cost of raw 
material entering into it has been regarded as an amount equal to lU sellmg 
price less the direct labor expended in making it a marketable product. This 
cost has been credited four-fifths and one-fifth, respectively, to the materials 
costs of products A and B, for the reason that the proportion of scrap material 
from the fabrication of the two major products has been 4 to 1. 

Upon analysis of the books the following cost daU were extracted from the 
production accounts: 


Coet of Production in 1960 

VnUs Maltrial tofior OwrAeod T<Aal 

Product A SOO 140.000 $10,000 $10,000 $ 60,000 

Product B 2,500 10,000 S.OOO 3.000 20.000 

Product C 1.000 16,000 9,000 -0- 25.0 00 

$66,000 $24,000 $15,000 $105,000 

Coat of Production in 1961 

Vniit Motofiai Labor Oterhead Tolai 

Product A 600 $60,000 $15,000 $15,000 $ 90,000 

Product B 1.600 13.000 10,000 10,000 35.000 

Product C 1,250 10.000 IS.OOO -0- 25.000 

$83,000 $40,000 $25,000 $U8,000 
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B«cduse of the confusion that wouJd otherwise enter into the comparison 
it was agreed with the management that the raw material tn ea^ unit of 
product C manufactured and sold during both yean should be considered as 
costing $8. It was also agreed to redistribute overhead to the three products 
on a dlirect ‘labor cost basis. 

Required: Prepare a statement showing to what extent the decline in the 
gross profit was attributable to dianges in sales volume, prices, and production 
costs. Show computations of adjusted unit costs. 

(AICPA) 

16-16 variations from profit plan. The Pursglove Manufacturing Corpora- 

tion produced a single product called Flipo. A comparison between its actual 
performance and its pr^^t plan for the nsonlh of February appears in Exhibit 

The company used Ufo for costing its inventories. There were no inventories 
of work in process at the beginning or end of the period. Flipo on hand on 
January 31 consisted of 8.000 units at a cost of 132,000. The budgeted produc- 
tion for the month was 24.000 units of Flipo, and the actual production was 
22,500 units. The standard cost of Flipo was as shown In Exhibit II. 

Purchase price variances are computed as materials are used. During the 
month. 62,500 pounds of Calso was withdrawn from the stock room at a cost 
of 45 cents per pound. Actual direct labor amounted to $20,250 (10,125 
hours ($ $2 per hour). Actual overhead during February amounted to 
$47,250 ($30,000 fixed and $17,250 variable). 


Exhibit I 

PURSGLOVE MANUFACTURING COMPANY 
Income Suiement 

Comparison of Actual Profit and Profit Plan 
For the Month of February, 

Aeiual 

{n,m uniU) 


Sales $136.400 

Cost of aates : 

Materials $ 27.500 

Ubor 19.800 

V ariable overhead 1 6,674 

Fixed overhead 29,326 

Total $ 93,500 

Gross profit $ 42.900 

Leas: SelUng and administrative expenses 

Selling sod promotion $ 11,200 

Warehousing and dlatributicm 16,400 

Administrative 8,100 

Total $ 35,700 

Profit befeve income taxes I 7,200 


Profit plan 
(24,000 uniis) 
1144.000 


$ 36,000 

24.000 

18.000 
30.000 

$108,000 
$ 36,000 

$ 9.500 
12,400 
7,500 
$ 29.400 
$ 6,600 
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SOS 


is-ir 


Exfiibit // 


FUpo-^taodard Cost 

Raw mslerieb (J U> of C**” @ »-S0 per Ih) 

Direcl l«bor {.8 hi per unit @ K per hr) 

Variable overhead (8-fS per utul) 

/ monihlv fixed charge* $30.000 
Fixed overhead ninthly production 24.000 




$1.S0 

1.00 

.75 

1.2S 

$4. SO 


Be,«fred: Prepare an an.lyai. which indicates aU possible causes for the $800 
variation between the profit plat* actual profit. 


/n<iur<ry market, shaft of market, priet. and mtx wrioncer. The battery ^ 
vision of the American Auto Supply Corporation sold two Imw of wtteries, 
car batteries and truck batteries. A comparison between the budgeted tr^d 
actual gross profit for the entire division and for each product line appears in 
Exhibits 1. 11, and III. 


exhibit 1 

AMERICAN AUTO SUPPLY CORPORATION 
Battery Divisioo 

Budgeted and Actual Gross Profit 
For the Year Ended December 31. H62 




Bud^ 

Per 



Actual 

Per 



VniU 

unit 

Amount 

VniU 

unit* 

Amount 

Sales 

3O0.DO0 

$40.- 

$12,000,000 

290,000 

$39 17 

$11,360,000 

Cost of sales. . 


26 

7.800.000 


2S.4S 

7.380,000 

Gross profit . 

* Rounded. 

• 

114 

1 4.200.000 


$13 72 

$ 3,980,000 


Ethshit II 

AMERICAN AUTO SUPPLY CORPORATION 
Battery Division — Can 
Budgeted and Actual Gross Profit 
For tbe Year Ended December 31. 1962 



Unilt 

Bui^ei 

Per 

unit 

Amount 

Units 

Actual 

Per 

unit 

Amount 

Sales 

100,000 

$30.- 

$3,000,000 

110,000 

128 • 

$3,080,000 

Coat of sates . 


18 

1,300.000 


18 

1,960.000 

Gross profit . . . 


$12 

$1,200,000 


$10 

11,100,000 
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Eshf^lC /// 

AMERtCAN AUTO SUPPLY CORPORATION 
Battery Divuios^Trucke 
Budgetad a&d Actual Groaa Profit 
For tbe Year Eoded December 31, 1962 




Budgtied 



Aduai 




Per 



Per 



Vnilt 

unit 

Amount 

Unit* 

unit 

Amount 

Salea 

. 200.000 

145 • 

19.000.000 

180.000 

$46 > 

$8,280.(KI' 

Coat of salea . . 


30 

6.000.000 


30 

S,4O0,DO 

Gross profit 


$IS 

$3,000,000 


$16 

$2,680.00 


Tbe battery divisions budgeted sales were based on obtaining 20 percent 
ot an estimated industry market of $60,000,000. Actually, the industry s sales 
of comparable batteries amounted to $65,000,000. 

fiequired: Calculate tbe budget variances due to industry market, share of 
market, price, and mix. 

16’18 profit ttfrience. Shortly after the close of the year, Art 

Colden. controller of Artistk Lamps. Inc., received the following telephone 
call from Steve PuUen, tbe president. “Art, I just got finished oomplim^ting 
Al Case (sales manager) about his sales performance for last year. According 
to your report (Cxhifcrit H, the company s actual sales were $277,000 over the 
profit plan. Although it is quite apparent that Al and his salesmen did a good 
Job. I'm rather puuled about your figures. Your income statement shows tbe 
actual gross profit at standard cost as being $43,000 less than the profit plan. 
How can this be possible when sales were $277,000 over the profit plan? Did 
you make an error? Please check the figures and advise me as soon as possible." 

In preparing his answer to the president. Art Golden made the calculations 
shown in Exhibit II. 


Exhibit I 


ARTISTIC LAMPS, INC. 

Sales Report 

For the Y'ear Ended December 31, 1962 


Product 

line 

Profit plan 

Actual 

Acimt 

over or 
{under) 

Quonlity 

Aoeroge 

price 

1 

1 

, Amount 

(fiiantity 

Average 

priee 

Amount 

A 

100,000 

115- 

$1,500,000 

90.000 

$14.50 

$1,305,000 

$(195,000) 

B 

250.000 

16 - 

weiriTiTriTr 

270.000 

16.- 


320.000 

C 

200.000 

lU 

2.200.000 

240.000 

10.80 

2.S92,000{ 

392.000 


50.000 

24- 

1.200.000 

40,000 

24 . ' 


(240.000) 


600.000 






1 277.000 
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Exhibit n 


ARTISTIC LAMPS. INC. 
DflU Compiled by ConUolkr 


Pfoduei 

lint 

Budgded 

wngt 

ttilinf 

priet 

Assre^ 

tlandvd 

faeUty 

(ml 

AvtroQt 

fCendcrd 

foriabit 

BuAQdtd ' 
owro^ 
proM 

prefii 

Ateragf 

(vnlrAatinn 

margin 

Dired- 

ecpiial 

inHiOmnt 

A 


110 

DM 

1 s 

% 7.- 

$ 700.000 

B 


12 i 


4 

3. SO 

2,SOO,000 

c 

U 

a 

mm 

3 

2.7S 

1,400.000 

D 

24 

14 

ml 

10 

12,. 





!■ 

1 


rflrffnfiTiTiM 


* include* vuritble HlNnf and adminisUttive. 


If you were the controller, what type of analysir would you send to 
the president? 











17 . 
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Decisions 


Product pricing is a complicated process involving many considerations. 
Cost is but one factor, although a significant one. Among the noncost 
factors affecting pricing are the nature of the industry, degree of inter- 
and intra-industry competition, elasticity of demand, economic condi- 
tions. financial status of the firm, product characteristics, institutional 
patterns, level of plant activity, government restrictions, and inventory 
accumulations. 

It is beyond the scope of this book to evaluate the importance of these 
noncost factors in pricing decisions. Our concern is with the use of cost 
data. Nevertheless, It should be stressed at the outset that a purely cost 
approach to pricing is unrealistic. The firm may be confronted with an 
existing market price structure. In such situations, the cost-price rela- 
tionship tends to become inverted. Instead of acting as the basis for 
pricing, costs serve to measure the desirability of accepting or rejecting 
business at the prevailing price level. 

Several cost-pricing procedures are discussed in this chapter. Pricing 
procedures are merely instruments for achieving management’s objec- 
tives and stated policies. Pricing policy may he aimed at long-term 
growth, short-term excess profits, meeting competition, penetrating new 
markets, earning a fair return on investment, etc. This, of course, assumes 
the existence of clearly defined pricing policies, which frequently do not 
exist Even when management has established pricing policies, there is 
no assurance that they will be implemented by lower-level pricing 
executives. 


Economic price theory 

Price theory long has constituted the main stream of economic thought. 
Economics is concerned with the manner in which resources are al- 
located among alternative possible iises. In a conjpetilive economy, this 
is accomplished largely by means of the market price. In an unfettered 

506 
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niarfcet, price acB as « kind of omniscient regulator of the exchange 

^'oTrical economic theory is based upon the concept of pure competi- 
lion Under pure eompeti^on, an equilibrium market pi^ is achieve 
when the pr^t which the quantity of goo^ demanded by consume 
equals the^quantity offered by suppliers. U an excess of *“PP*y 
prices will decline. If more goods are demanded by consumers than are 

available, prices will rise. . 

Pure cci^tition occurs (1) when a sufficiently large number of 
buyers and sellers exist to preclude market control by an individual or 
CTWP of buyers or sellers, (2) when the producU supplied are homoge- 
neous or perfectly substitutable, (3) when the factors of production are 
mobile and can shift toward the industry or firm which offers the highest 
return, (4) when there are no impediments to free entry or departure 
of firms to or from an industry, and (5) when all sellers and buyers are 
fully informed about market conditions. 

In tenns of modem conditions, the assumptions underlying the theory 
of pure competition are unrealistic. There are virtually no industries in 
which a free market exists. Contemporary economists of course are aware 
of these market imperfections. Joan Robinson, a leading English econo- 
mist, has stated that “. . . the traditional assumption of perfect competi- 
tion is an exceedingly convenient one for simplifying the analysis of 
price, but there is no reason to expect it to be fulfilled in the real world. * 
The theory of pure competition merely provides a useful model for 
purposes of economic analysis. 


Demand foctors 

Each business is confronted by a demand schedule for its products. This 
schedule refiects the collective desires of consumers for particular prod- 
ucts at varying price levels. The quantity demanded normally increases 
as price declines and decreases with rises in price. Economists have de- 
veloped theoretical explanations of the forces that underlie the demand 
schedule. Such theories, however, generally are of less Interest to pricing 
executives than are two other asp^s of demand, namely, elasticity and 
shifts in demand. 

The quantity demanded of different products does not respond in the 
same manner to price changes. The extent to which the quantity de- 
manded of a particular product varies with changes in price is referred 
to by economists as ela^icity of demand. In practice, elasticity of de- 
mand rarely can be measured. It is affected by many factors, including 
the availability of substitutes, degree of competition, buying habits, ad- 
vertising exp^itures, and disposable income. Elasticity of demand 
does not remain constant but shifts with time. It also varies in different 
geographical locations. 

’ Joen lebinton, *1 laptrfMt C«*p«tHion (lAodori Moenill«n a Co.. Ud., 

1941}, p. M. 
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Despite these difficulties in measuring the elasticity of demand at* 
tempts to predict buyers’ reactions to price revisions remain the foca] 
point of product pricing. While businessmen can eicperiment with price 
changes only to a limited extent, some experimentation can and does 
take place. A company may vary its prices in a selected geographical 
area, or it may conduct market research among its customers to ascertain 
their reaction to contemplated price changes. Consciously or uncon- 
sciously business executives cannot avoid considering elasticity of de- 
mand in pricing their products. 

The nature of a demand schedule may be indicative of the importance 
of costs in pricing. When demand for a product is inelastic, I.e., when 
quantity demanded does not react to price changes, and prices are not 
subject to governmental regulation, cost increases can more readily be 
transferred to customers in the form of price increases. In such situa- 
tions. the cost accountant should be conceitied with showing the impact 
of cost increases on profits and the effect of proposed price changes. 

When the demand for a product is relatively elastic, the cost ac- 
countant should be more interested in preparing reports which reveal 
the cost- volume-profit relationship at different price levels. When there 
is an existing market price and the firm has little price discretion, costs 
exercise a negligible influence on a finn’s product prices. However, they 
are still important in decisions as to whether or not to manufacture 
certain products and in revealing which products are most profitable 
and should be '‘pushed.*’ 

A shift in demand alters the demand schedule. At each price level the 
quantity demanded will be somewhat higher or lower than fonnerly. 
Shifts in demand may be caused by changing consumer preferences, in- 
creases or decreases in income, changes in tax rates, and long-range 
population trends. Shifts in demand are important to pricing executives. 
Business managers attempt to induce favorable shifts in demand in order 
to maximize profits. This may be accomplished through product im- 
provement, advertising, and sales promotion. These eff<^ will be suc- 
cessful if the resultant increase in revenue exceeds the additional cost 
outlays. In practice, predicting the effect on volume of such expenditures 
is very difficult if not impossible. Indeed, most business managers, in 
planning their selling-expense outlays, rely on ’‘hunches* or rough esti- 
mates of the potential benefits rather than attempt to calculate marginal 
selling costs and marginal revenues. 

The importance of elasticity and shifts in demand lies in their effect 
on the cost- volume-profit relationship. ‘Hie very existence of a demand 
schedule compels business executives to look beyond the cost data in 
setting prices. They normally will try to arrive at a price which will 
permit the company to operate at the most profitable level 

Supply foctors 

Supply consists of a schedule of the quantity of goods that sellers are 
willing to offer at various price levels. According to ecoxtonuc theory, the 
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UH OF COSTS IH mClNO B8CISI0WS 

. nrice eauals iHe cosl of production, inclusive of » fair 

ISonTr^esL^.. This is neces-sary in order for ihe fUm .0 remain m 


short nin. profits are maximized at that price at which ^ 
mareinal cost equals its marginal revenue, i.e.. the pnce at which the 
incrS^ in touTUt of the last unit produced is equal to the 
tot^enue derived from its sale. At any lower pnce. the marpnal cost 
!^dd exceed the marginal revenue, and a loss on the last umt would 
occur, »n obvious disadvanUgc to the seUer. At any higher pri«, a proht 
would be rcalired on the marginal unit, thus making it desirable tor the 
supplier to add to his total profits by increasing output. The point at 
which the marginal cost and marginal revenue curves intersect is the 
only price from which a change would not benefit the produc'Cr. This 
price represents the point of profit maximization to the supplier. 

These concepts are based on pure competition. However, the real 
world is characterized by imperfect competition. How then does a sup- 
plier set prices in oligopolistic, monopolistic, and monopolistically com- 
petitive situations? 

In oligopolistic markets, a lew firms sell a uniform product. Oligo- 
polistic industries, e.g., oil, gasoline, copper, steel, generally are char- 
acterized by unusual price stability, This is because (1) little incentive 
exists to reduce prices, since competitors almost are certain to retaliate, 
and (2) rival firms may refrain from matching price increases. When 
price changes ocair, generally they are caused by cost pressures which 
affect the entire industry, such as new labor contracts, interindustry or 
foreign competition, or rise in raw materiab prices. 

A monopolistic situation is one in which competition among suppliers 
does not exist- Traditional economic theory indicates that a finn will 
maximize its profits by operating at a level at which its marginal costs 
are equal to its marginal revenue. Included in these economic costs is 
an allowance for normal profit which represents a return on invested 


capital 

A monopoly, however, may earn supernormal profits by establishing 
excessive prices and restricting output. Actually, a number of influences 
exist to restrain the establishment of '‘monopoly prices." Government 
participation in monopoly rate setting is common, particularly among 
public utilities. Pear of public reaction and government intervention 
also may impede the setting of excessive prices. Moreover, unless a 
natural monopoly or other restrictions to free entry exist, abnormal 
profib may act as an incentive for other firms to enter the industry. 
Finally, the elasticity of demand may make it economically desirable to 
reduce prices and increase output, thus reducing unit costs and increas- 
ing total profits. 

In monopolistically competitive markets, despite competition, suf- 
ficient product differentiation b presumed to exist to permit sellers some 
freedom of action in establishing individual product prices. There can 
be no industry-wide equilibrium price in such industries. Buyers must, 
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of course, be convinced that product differences really ejdst. Firms ac- 
complish this by means of advertising. Increases in output under 
monopolistic competition are oot necessarily accompanied by, or a con- 
sequence of. rising prices, Such increases in production may result from 
price decreases in an effort to eliminate idle capacity and reach a level 
at which profits can be maximized. 

The extent to which costs may be utilized in pricing varies with the 
nature and the degree of competition, as well as with elasticity and 
shifts in demand. Among monopolistic firms cost fluctuations would 
tend to have a more direct and immediate effect on prices than under 
conditions of active competition. 

Pricing policies are affected by many other supply factors. The nature 
of the prMuct manufactured is important. The short-nin prices of pri- 
mary raw materials such as minerals, petroleum, grains, and meats are 
largely dependent on the existing supply and demand at the time of 
sale rather than on costs. In such industries, the production commitment 
cycle may be relatively long, and by the time the products have reached 
the market place, costs may have become dead issues. The prices of 
products of this type also are generally influenced by international as 
well as national supply and demand conditions. 

In many industries, where joint products are fabricated, supply costs 
cannot be calculated in any meaningful manner, at least not from a 
pricing standpoint. In joint cost industries it is the combined cost of all 
products in relation to total revenue rather than the cost-price relation- 
ship of individual products that is important. 

^ices are greatly influenced by competing interindustry products, 
e.g., poultry versus meat and fish. Prices also are affected in countless 
ways by government policies. The influence of governmental authorities 
on pricing may be direct, as. for example, price subsidies, price ceilings, 
and fair trade regulations, or it may be indirect through general fiscal 
and monetary activities. 

Chollenges to economic price theory 

Economic price theory is based upon marginal cost and revenue con- 
cepts. Some economists, however, have challenged the validity of the 
marginal theory of the firm, at least in regard to short-run pricing and 
related decisions. Their attacks are based upon the following arguments: 

I. That businessmen are ignorant of the elasticity of demand for their 
products.’ 

i. That . the practical problems involved in applying marginal 
analysis to the multi-process operations of a modem plant seem insuper- 
able. and business executives rightly consider marginalism impractic^ as 
an operating principle in such manufacturing establishments."* Conse- 

* i— i. f. HoMod. frin «nd Cm* hi Oifwd 6conaf»k fep«r» no. 

2. May. iW. pp. 4-S. 

* lUhord A. "ShorkOMin^a of Morginol Anolyaii for Wogo-6inpfoyn«nf Problnnii." 

AfiMrIcon fcaaonlc tovfow. MortK, 1949, p. i. 
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of output, prices, «.d employment by the finn marg.nal ‘“ly*** 
intend to explain the effects which certain changes in conditions may 

have upon the actions of the firm. ^ n » 

3. TUI one most not assume that all producers really Uow then 

costs in the sense In which an efficiency expert would d***™’"® 
several of them may lack the interest or experience; they may n« find it 
worth their while to dig too deeply into the mysteries of them businws 
(After all we know that there are good businessmen and bad. and 
the majority are somewhere between good and bad.) But this does not 
invalidate the proposition that the producer is guided by marginal cost. 

4. That a businessman is motivated by considerations other than the 
maximization of money profits does not necessarily make hta conduct 
"uneconomical,” The economies theorist finds no difficulty m fitting into 
the pattern of economical conduct the householder and consumer who 
make donations to friends or the church, or the seller of labor services 
who chooses a badly paying but less strenuous job in preference to one 
that pays more but calls for more exertion. 

5. That the average cost figures, in spite of their prominent place in 
our businessmans complicated statement, plays no part in his actual 
decision. The decision is based on the profitableness of the added busi- 
ness. When not only the current but also the potential average cost— 
that is. the average cost at a different production volume— and also the 
change in total receipts are considered, then the reasoning is true 
marginal calculus, not average cost reasoning, as some mistakenly believe. 

Contemporary economists are aware of the limitations of classical 

* $•• JmI Oma. •! C«H with Sf««W Mtwf !• 

(Chico®®. Th* UAi««fiily Pi Ckk«9® ar*.». 1?S6|; StoHMlcol C®»t FwACtlon* ® Hftikry Mill 
l4lt Shop {Chlc«a®: Th® U*l*«rialv ®f Chk®9® rr®ii. IfSIJi «"d th# R«l«ll®n ■! C®»» I# 
Oulpirt f#r o UflAof loll Sa®p |H#« Yo#k: N®Hb«oI avfoow P* lcoft®f*k 
S«« olio KoAry M. OC»of, if.. "Tlio totaliOAihip b®tw*«A Tolol Owlpi*» In MonvfoclurlA® 
lAduihy,” Ooortofly i®0"»ol ol ScoaooOc*, SoWoory, 1941 > ond M. Eiohlol ond K, H. Wyll®, 
“Coir fiTAcrioni for iho Slo«l lodoWy." Jo»»h»oI pI tKo AwofkOA SraNilkol Ai.oclorioA, 
Moreh, 1941. 

*R. A. OofdQA. “Short-porlod Rrko OororalnallOA lo Theory oAd Rrocrlce.” AA««ric«n 
f<on«(nte Jo no, 1941, pp. 269-371; «•« olffo tkherd A. L#>l®f. “Eqwlllbrivffl of the 

nrm.“ AoioricM S<»fio«ok Rooiow. March, 1949, p. 4as. 

‘Fflti Mochivp, "MorglAol Anolyili oAd Eopifkol loioorch." AmoricoA Economic R®*l#w.” 
Seplombor, 1944. 
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economic theory, despite the logic of the underlying assumptions This 
does not deny its usefulness. It has provided a framework for empirical 
price studies. ^Vhile numerous studies of pricing have taken place an 
acceptable alternative price theory has not yet been produced.^ 

Types of costs required in pricing decisions 

There is a tendency either to underrate or overrate the importance of 
costs in pricing. The statements frequently heard that "prices are based 
on competition" or "prices are based on costs" arc equally untrue. Both 
costs and competition are important in pricing strategy. 

In many situations, costs may have little direct impact on pricing. In 
joint cost industries, in fact, prices often lend to establish costs rather 
than the reverse. However, rarely can costs be entirely ignored. Even 
where the influence of costs in pricing is not immediate, they generally 
have a .strong supporting role in related decisions, such as whether to 
introduce a new pr^uct. which items to push, and establishment of price 
differentials. 

To the ertent that costs may be used in pricing, what kinds of costs 
are required? Unmodified accounting costs will not suffice. In decision 
making, costs must be purposive; they must be selected with a view 
toward solving the specific prt^lem under consideration. Certain modi- 
fications of accounting costs are necessary in pricing decisions. 

All decisions are concerned with the future. Costs for decision making 
must be prospective rather than retrospective. Prices should recover costs 
expected to be incurred during the pricing period, How can this be 
accomplished? 

One large company establishes prices by means of a top-level com- 
mittee in which different functional executives participate. It is the re- 
sponsibility of these officials to present data regi^ing the probability of 
cost changes in their respective areas, as, for example, raw materials, 
personnel, advertising. In such a setting, the role of the cost accountant 
is important. He must be prepared to trace the effect of these future cost 
expectations on the company's revenue'cost-profit relationship. 

One of the most glaring deficiencies in the use of costs for pricing is 
the inclusion of depreciation based on the acquisition cost of the assets 
in use. Apart from the merit or lack of merit of the financial accountant's 
adherence to original cost for income measurement, product prices pro- 
vide the funds not only for income distributions and growth but also (or 
the replacement of assets. Yet, only a handful of companies presently 
give effect to replacement costs in the data provided to prking executives. 

An uncritical use of plant-overhead rates in setting prices is dangerous. 
Admittedly, the use of overhead rates tends to assure the recovery of 
total costs in the long run. Ho wester, plant-overhead rales generally do 
not segregate fixed and variable costs, which is important in short-run 
pricing decisions. 

The accotintant fails to give recognition to imputed-interest cost. Yet, 
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produce an unbalanced price structure. 


Cost-pricing methods 

Although many rule^-thumb procedures are uti|j«d by P"”"8 ***?■ 
«VM. Ais discussion wiU be concerned only with the more refined of th 


Hvcs. this discussion wiU be concemea only 
coit-pricing methods. They are: 

J. Full-cost priciog 

2. Conversion-cost pricing 

3. Marginal-cost pricing 

4. Retum-on-investment pricing 

5. Flexible costing 

4. The learning curve in cost estimating 


Full-coit pricing _ 

Selling prices which are established on the basis of full costs are equal to 
the total factory cost (i.e., absorption cost) plus an addition for semng 
and administrative expenses and a desired pro6t margin, Either actual 
or standard cosU may be used, provided they are adjusted for expected 

cost trends. v t n 

A condensed product cost statement prepared under the tuJl-cost 
method for a company which manufactures two products end desires a 
30 percent profit on costs (before taxes), appears in Exhibit 17-1. 

The factory-overhead rates and selling and administrative overhead 
rates were established on the basis of sales expectations rather than 


£xAi6jl 17^1 


Full-cost Priciof Method 


Pfodori X Product Y 


Raw malerials (quantities required X net prices) I $ 00 

Direct labor (boars required X hourly rate) 3 00 

Factory overhead [200% of direct labor) ^ 

Cost to make $17.00 

Selling and administrative ezpeoses (20% of cost to 

make) ^ 

Coal lo make and sell $20.40 

Profit margin before taxes (30% of cost to make and sell) 6 12 

Proposed selliof price ^26 52 




3. 

6 

12.00 
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Exhibit I7-t 


CoiDpuUtion of Ovefheod Rates uoder FuU CosUnf 


MsterUU: 

X (20.000 gnits @ U) $160,000 

Y (30.000 units ^ $3) 00,000 

Direct labor: 

X (20.000 unite ® 13). $ 60,000 

Y (30.000 unite ^ $6) 180.000 


Estimated factory overhead at budget level 

Factory overhead as percentage of direct labor 

Estimated cost to make 

Eati mated selli ng and ad rai nisiraii ve expenses at bud get 

level 

Selling and administrative expemea as percentage of 

cost to make 

Estimated cost to make and sell 


Ottrhe^ 

ralu 


$ 250,000 


240.000 

400.000 

200 % 

I 970.000 

194.000 

20 % 

$1,164,000 


normal factory capacity. It Is estimated that this company will sell 20,000 
units of X and 30,000 units of Y during the forthcoming year. The com- 
putation of these overhead rates appears in Exhibit 17-2. 

World War II created a considerable impetus toward the use of “cost- 
plus” as a basis for pricing. During this period, we not only had govern* 
ment cost*plus-fixed*fee contracts, in w'hich the sales price was based 
on costs, but also price control, which sanctioned price increases accord* 
ing to prescribed cost formulas. Throughout the war and during the 
immediate postwar period an unprecedented demand existed which 
permitted management to establish prices at cost plus a satisfactory profit. 

The full-cost approach to pricing is more relevant among firms whose 
products are clearly difierentiated. among companies manufacturing 
cxistom-made products, and for new products where an established 
market price does not exist. Full-cost pricing thus has greater applica- 
bility to less competitive than to more competitive pn^ucts. Even in 
highly competitive markets, the full-cost method is used to determine 
product profitability and related decisions. 

The principal advantage of the full-cost method is that it assures total 
cost recovery and the earning of a planned profit margin. This is par- 
ticularly important in long-run pricing. The widespread use of this 
method, with its emphasis on total cost recovery, tends to intioduce a 
certain degree of price stability into the n>arket. Despite its popularity, 
the full-cost method has serious limitations: 

First, it ignores elasticity of demand. Admittedly, demand cannot be 
calculated readily, but a pricing system which is entirely dependent on 
costs can hardly be realistic for most businesses. It is probable that the 
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of »op.o.« » ” to 
make adjushneoO io their ^ business concern 

irformed at maximum eBciency «d that lower ^ces 

i«fficXci« «.d incorporaling *em into b* 

finn should constantly strive to reduce its wU « f 
equal to. or lower than, competition and stiU provide a satisfactory pro 
^•niird. the full-cost method does not 

variable costs. A firm using this meth^ would ’>* ^ 

orders which do not at least cover total product cos^"^ ^,h. 
of such business actually may resuk in inweased profits, provided Ih 
incremental costs relevant to the order are at least cover^ 

Fourth, in the full-cost method a flat percentage is applied to^uct 
cost to provide for jaofit. ThU fails to recognize that not all products 
can earn profit at the same rate. 


Converslon^cpst pricing 

Under the full-cost method, the profit for each product is computed as a 
percenUge of the toUl product cost. TV profit for two different products 
would be equal If their total costs were equal. This occurs even if a 
wide disparity eidsis in the reUtionship between their converslOT costs 
(labor and overhead) and material content. In Exhibit 17-3 the same 
data have been recast in a slightly different form. 


EMhihit IM 


FuU-coal Pridog 
Returo-on-sales Method 



Product X 

product Y 

Ptr unit 

Percent of 
sotee price 

Ptr unit 

Peretnt of 
lalee price 

Raw ywAtATiAli 

mm 

30.2 

$ 3 00 

9.2 

CoDveruoQ costs (labor sod 

nil 




overhead) 

■la 

33 9 

18.00 

54 9 

Cost to make 

117.00 

64 1 ' 

$21 00 

64 1 

Selling and admioiatrative ex- 





pense 

3.40 

12.8 

4.20 

12. 8 

Cost to make and sell 

m.40 ' 

76.9 

$25.20 

76.9 

Profit margin before taxes 





(30%) 

6.12 

23.1 

7 S6 

23.1 

Proposed selling ^ce 

$26.52 

100.0 

$32.76 

100.0 
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U is apparent that both products show an identical return on sales 
(23.1 percent). However, there is a significant difference in the composi- 
tion of the factory costs. A substantially greater portion of the factory 
cost of product X consists of purchased materials (30.2 versus 9.2 percent) 
and a much smaller percentage of conversion costs (33.9 versus 54.9 per- 
cent). This means that it will be more costly and require more time to 
convert a unit of Y than a unit of X. In view of the equality of profit 
margins but the more rapid conversion time of product X. it would be 
more advantageous for the company to push X than to push Y. 

Proponents of the conversion cost method of pricing maintain that 
profits should be based only on the value added by manufacturing cost 
i.e., conversion costs, and that purchased materials should earn no profit. 
Because of product Y‘s greater need for factory labor and facilities 
advocates of conversion costing contend that the production of such 
items, in comparison with product X. can be jtistified only by a com- 
mensurably higher selling price, This can be accomplished if the profits 
are based on conversion costs rather than total product costs, The effect 
of conversion-cost pricing, as contrasted with full costing may be seen 
in Exhibit 17-4. 

It is clear that if the profit computed under conversion costing is equal 
to 6fi percent of the conversion costs, then the selling price of X will be 
identical under the two methods. However, because of product Y*$ 
proportionately greater conversion costs, the profit margin and selling 
price will be $4.68, or 11.2 percent greater under conversion costing than 
under full costing. 

Convenion-cost pricing is used most commonly in industries where 


Exhibit 17-4 


Comparison of the Pull-coet and Convenioo<D8t Methods tor Pricing Products 



Pfoduel X 

Produd Y 


Full 

Coneeriton 

Full 

Conwrstion 


CMl 

ml 

coil 

COfI 

Raw materials 

$ 8 00 

$ 8 00 

1 3 00 

$ 3 00 

CooversioD costs 

9.00 

9.00 

18.00 

18.00 

Selling and adnuni strati ve 

3.40 

3.40 

4.20 

4.20 

Total coat tomake and sell. .. 

120.40 

$20.40 

$2$. 20 

$25.20 

Profit under full costing (30% 





coet to make and sell) 

6.12 


7.S6 


FVofit under conversion costing 





(68% of conversion coats). . 


6.12 


12.24 

Proposed selling price 

$26 S2 

$26.52 

$32.76 

137.44 
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the nature and cost elements of the items produced vaiy to a 
We extent However, most companies that use costs as a basis for setting 
prices are unwilling to accept the principle that purchased materials 

should earn no profit. 


Marginol-cost pricing , 

"Margiiul ' or *'difierent»l" costs are added cosU that can be directly 
associated with a particular product, product line, or other segment of a 
business. They are cosb which would not be incurred if a prMuct w^ 
eliminated. From a pricing standpoint, they generally include varwble 
costs and the variable element of semivariable costs. Exhibit 17«5 shows 
how product X of our previous examples would appear under marginal 

costing. , 

The out-of-pocket recovery price is the minimum price below wnicn a 
cash loss will be sustained. The product-carrying price may be regarded 
as the long-run minimum price necessary to recover the cash costs as 
well as those fixed costs directly related to the manufacture and distribu- 
tion of a product. It may be thought of as the price at which a product 
pays for itself. The full-cost recovery price represents the desired mini- 
mum long-run price which will permit tlie product to recover its dirert 
costs as well as its proportionate share of the company *s over-all fixed 


From a pricing standpoinx, the essential difference between marginal 
costing and full costing is in the concept of cost recovery. Under full 
costing, prices are expected to cover total costs, inclusive of fixed charges. 
Under marginal costing, any contribution toward the recovery of fixed 
costs is better than none at all. Pricing under marginal costing is more 
flexible than full-cost pricing. Under marginal costing a pricing executive 
hu more latitude. His obfective is to discover the price and volume which 
will maximize profits, provided the price is at least greater than the 
marginal, or out-of-podcet, costs. 


Exhibit /7- j 

Marainal’COSl Pridog Method 

Produd X 


Raw materials * fi 1^0 

Direct laba 3.00 

Variable factory overhead 2.25 

Variable seili Of and adouiusUtUve 7$ 

Total marginal coala (oul-of-podiel recovery price) . . 114.00 
Fixed coaU directly chargeable to product 2.80 


Total marginal and direct fixed coats (product-carr) • 

jog price) 41^ 80 

Allocated fixed coaU 3.60 


Total product costa (f uU-ooat wimimum recovery price) 420 . 40 
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CompariMn of Margioal* sod Full-coat Pndog Methods 


Per un^ 

tioder full coalio^: 

Full coat to make ami sell (Exhibit IT-l) . . . $ 20.40 

Special packs gin* $ , go 

ToUl coet to make $ 21.20 

Quoted price I 16. 50 

Loaa per unit $ 4.70 

QuaDtity demaoded S.OOO 

Tolalloaa 1(23,500.00) 

Uader marginal coaling; 

Marginal coat to make (Exhibit 17-S) I U 00 

Spedal packaging 3 .80 

Tola I marginal coat to make $ 14.80 

Quoted price $ 10.50 

Contribution toward fixed cotta and profit $ l.70 

Quantity demanded $>000 

Total contribution I 8,500. 00 


The greater flexibility of marginal costs is illustrated in Exhibit 17-6. 
It will be assumed that our mythical company receives an offer for the 
ptarchase of 5,000 units of X at $16.50, at a time when excess pUul 
capacity exisb. Acceptance of the order would require the company to 
in^ additional packaging costs of $4,000. Under full costing, there 
would be a strong tendency to reject this order, since the quoted price 
is less than the total unit cost and a loss of $23,500 would occur. Under 
differential costing the order would be accepted, since it would con* 
tribute an additional $S,500 of revenue toward fixed costs. 

Marginal costing abo is useful in decisions involving potential changes 
in prices. This may be illustrated by assuming that our mythical com* 
pany actually is selling 20,000 units of X at $26.52 as budgeted. The 

Bshibit 17^7 


Estimating the Effect of a Proposed Price Change under Msrgiosl Costing 



Prerenf 

price 

5% price 
nduttion 

i0% price 
rtdudicn 

Estimated unit volume 

20,000 

22,000 

26,000 

Unit price 

126.52 

$25.19 

$23.87 

Estimated revenue 

$530,400.00 

$554,180.00 

$620,620.00 

Less: Marginal costs ($14 per unit) 

$280,000.00 ' 

8308,000.00 

$364,000.00 

Mareinal nrofit 

$250,400.00 

8246,180.00 

$236,620.01) 
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Ld"e(S "hi "rginal costing n..y be 

iT. S. of Ous type. It IS apparent that a 10 percent pnce 
decrease wiU produce the greatest profit contribuOon. 

An interesting example of the use of marginal costing by a large ^ 
pany appears i^ Exhibit 17^ This compaiy pro|ec« lU 3 
L aVf^ on the basis of past trends and a careful evaluation of he 
probability of cost changes. Several of the costs charged to pr^uct 
in Exhibit 17-8 we direct costs. Others are indirect. The latter are 
aoplied to products on the most logical basis available. 

A special group in the controller's department prepares the data ^own 
in Exhibit 17-8 and forwards them to pricing executives when significant 
cost changes occur. The pricing executive then reappraises the market 


Eshibit t7^i 


K Company** Use of Marginal Cottiof 
Product Z 



tail ^ticrUf—«etu6l 


Pffpd 

Perernf 
o/ sales 

Prreisl 

PtrctfU 
of sales 

Aaw materisli* 

% 7.60 
S.$l 
t Si 


$ 7,74 
2.51 

2 45 

59 

1.20 

25 

1.60 

2.68 

28.89% 

9.86 

9.14 


Holidays, sick leave, vaeatwns. etc 

Kactory repairs and maintenance 

Other variable factory overhead, per cwt Mt 

Variibte delivery and warehousing, per cwt gross 
Variable commUsiona and dkcounls. per sales 

.$5 

l.20t 

.25 

1.60 

2.61 

2.20 

4 48 
.93 
5.97 

10.00 

Total variable coals 

$16 65 
26.10 

71.49 

100.00 

$i9.on 

26.80 

70.97 

100.00 

Contribution to fixed overhead and profit 

Fixed coats: 

riMf iMirt. flAt 

$7.65 

$ 1.26 
1.46 
1.80 
64 

28.51 


29.08 

Delivery and warehouriog per cwt gross 

Other selling, per sales dollars 

Advertising, rer salee doUars 


Total fixed coals 

1 4.96 


$ S.12 


Net profit 

$ 2.49 

9.51 

1 2.66 



* Prices of raw reaUrista expected to iDcrease (as iiwliceted}. 
t Wage rates expected to iocrease S%. 

I Based 00 tbe nsoat recast 12-inoiith period. 
i Price increased 70 cents per cwt. 

i Increase in fixed costs results from an expected dedioe in volume during tbe next quarter. 
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situation in the light of these cost trends and, when expedient, modifies 
the product's selling price. The price revision need not be the same as the 
change in costs. The price of product Z was increased 70 cents per 
hundredweight, altbou^ variable costs are expected to increase only 
37 cents. In short-run pricing situations, this company gives no considera- 
tion to increased fixed costs per unit as a consequence of temporarily 
operating at a below-normal level. An increase in unit fixed costs result- 
ing from idle capacity rarely can be passed on to customen. 

While accountants may argue abimt the merits of direct costing as a 
basis for measuring income, there can be no real argument about the 
usefulness of this approach in short-run pricing. A Imowledge of mar- 
ginal costs is indispensable to pricing executives (1) where excess ca- 
pacity exists that cannot be absorbed by regular sales outlets, (2) where 
it is possible to increase the level of operations by selling products at 
reduced prices, generally to a different class of customers, and (3) where 
these additional sales at reduced prices do not endanger relations with 
regular customers. 

While there are important advantages to be derived from the use of 
marglnaJ costs as a guide to pricing, indiscriminate reliance upon this 
technique cart be dangerous. 

First, by concentrating their attention on the marginal contributions 
of each poduct, pricing executives may tend to disregard the necessity 
of recovering total costs including fixed charges. (In this connection, a 
survey conducted by the National Association of Accountants disclosed 
that companies interviewed which used direct costing were unanimous 
in their opinion that this had not occurred in their experience.^ 

Second, special-order business accepted at below-nonnal price may 
subsequently develop into long-range production. The low-price pattern, 
having once been established, may become '‘sticky" and difficult to re- 

Third, most manufacturing companies establish product prices in 
advance of production. Prices tend to become somewhat rigid and fre- 
quently prevail for long periods of time. It is doubtful whether under 
such market conditions many manufacttirers can afford to indulge regu- 
larly in a completely marginal pricing progr a m which gives effect to 
volume in each sales negotiation. Fear of competitor’s reactions to price 
cuts is another powerful impediment toward the unrestrained use of a 
marginal pricing program. Most companies are reluctant to take pricing 
action which may endanger the stability of their market. 

Fourth, in actual practice, the marginal ratio does not remain com- 
pletely constant at different levels of output. Changes in selling prices 
and fluctuations in costs will affect this ratio. Cost patterns cannot always 
be precisely predicted, particularly semivariable costs, which for ease of 
computation are frequently classified as either variable or fixed. Certain 

' $•« Ngli^ApI A»»gcia*iAn of AKc««fil0nH. CoMHillM ftA StigorcN, 

NACA antMln. Apiit, I^SS. p. >10. 
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use 


variable cosd do not vary in the aame maimer wtth dec«aiea in output 

« thev do with incr«W« ni 

For example managemept may be more reluctant to discharge wor 
thJn to employ addi^oal workers. In addition, as output declines, new 
rLleverm.ee pay will appear. These changing factor 
necessarily mitigate the usefulness of margin. 

tives are aware of the limitations involved. Indeed, an important bei^t 
to be derived from marginal costing is that it permits management to 
trace the very effects of changing eosU and prices on profits. 


Refufo-on-invostment pricing 

In computing selling prices under each of the cost methods previously 
discussed, no consideration has been given to the capita! investment 
required to produce, finance, and distribute products or product lines. 
Vet, return on investment is the ultimate gauge of business efficiency. 
The inclusion of a factor in selling ^ees which gives effect to capital 
employed is of particular importance in multlproduet firms where varying 
capital investments are required for different products or produrt lines. 

Under the fuil-cost method* our two products show an Identical return 
on sales (23.1 percent. Exhibit 174). It would seem that they are 
equally profitable. However, when we give consideration to the capital 
investment required, as shown in Exhibit 174, product Y actually Is a 
more profitable product in the long run, since It yields an expected 
return on investment of 21.6 percent as compared with only 13.6 percent 
for product X. 

Return on investment also may be ewnputed by multiplying the return 
on sales for each product by its capital turnover ratio, as shown below; 

Return on aalee X capital turnover ** return on investment 
For product X 23.1% X .589 • 13.6% 

For product Y 23.1% X .936 • 21.6% 

Segregating these elements of return on investment facilitates analysis. 
Although both products are expected to earn the same rate of return on 


Exhibit /74 


Comparison of RelurQ-oo-sal«s and Retum-onHnvatmeot Methods 



Product X 

Produet Y 

Budgeted sales. . . 

Budgeted cost?* 

20.000 % t2h.it 
20.000 ^ 120.40 

m 

30.000 @ $32 76 

30.000 @ $25.20 

$932,800 

$756,000 

Budgeted profit 

20.000 @10.12 

$122,400 


$226,800 

Average annuel eapntal 
rei|ukred 


$1,050,000 

Pretax return on sales. . 
Pretax return on capital 

S122.400 ^ $$30,400 
$122,400 * 1900.000 

23.1% 

13.6% 


23.1% 

21.6% 
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sales, product Y will yield a substantially higher return oq investment 
because its capital turns over 1.6 times as rapidly as that of product X. 

The retum-on-investment method may be used for setting prices for 
new products, where no market price exists; for determining the desira* 
bility of producing a new item where there already is an existing market 
price; for make or buy decisions; and for adjusting selling prices for cost 
fluctuations. The- formula for establishing a sales price which will yield 
a desired return on investment is 


^ (C + ifFc)/l/ 

^ " 1 - ftVe 

where ? » selling price 

C • total cost of units to be sold 
R m desired return on investment 
Fc * fixed capital Investment 
Vc « variable capital investment, as percent of sal^ 

U « units to be sold 

The application of this formula nuy be illustrated by assuming that 
the unit cost of product Y has risen 10 percent, from 125.20 to $27.72, 
and that the company desires to Increase the selling price of this product 
by an amount which will continue to yield the same return on investment 
(21.6 percent). Of the total capital investment required for product Y, 
^e variable portion amounts to 39.17 percent of sales and the fixed 
portion to $665,000. It is estimated that the nxunber of \inJts sold will not 
change as a result of the price rise. 


P 

Proof; 


f(27.72 X 30.000) + (.216 X 665,000)1/30.000 
1 - (.216 X .3917) 


- 3S.$1 


Sales (30,000 X I3$.S1) $1,065,300 

CosU (30,000 X $27.72) 831,600 

Profit $ 233.700 

Capital investment ($665,000 + (.3917 X 1,065,300}] $1,082,278 
Return on cafutal 21,6% 


Flexible«cost dgta and pricing 

We have examined the cost methods most commonly used in pricing 
decisions. These methods need not be regarded as mutually exclusive. 
In fact, the most effective system is one which can combine the essential 
features of each of these methods. This would provide pridng executives 
with flexible cost data that can be used to solve different pricing problems 
as they arise. An example of flexible cost data, which con be used in 
pricing and other management decisions, appears in Exhibit 17-10. 

The marginal ratio shown in Exhibit 17*10 ( line 5 ) , is useful in short* 
nm pricing decisions. It will be noted that cost center 2 is operating 
substantially below capacity. Consideration should be given to seeking 
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new outlets for products C and D or even lowering the price to regular 
customers, if the demand for these products is ebstic. Line 11, which 
discloses the return on sales, is identical with, and would have the same 
pricing applications as. the full-cost method. Line 14, ^'Return of pro&t 
before allocated fixed costs on direct capital." Is significant in long-run 
product evaluation and pricing decisions. The exclusion of both allocated 
fixed costs and allocated capital results in a more precise reflection of a 
product $ long-run profitability. 

In Exhibit 17-10, product B, which has the highest marginal ratio (line 
5) and percent of return before allocated fixed costs (line S). has the 
lowest return of profit before allocated fixed costs on direct capital (line 
14). This is due to the low capital turnover ( line 13). The company should 
explore possibilities for improving the capital turnover of this product. 

The legrning curve in cost estimating 

Among companies that manufacture large and costly items, such as air 
frames, turbines, and boilers, prices generally are established on the 
basis of negotiation. This is because each item or batch of items is made 
according to customer specifications and unit costs vary with the quantity 
produced. 

In order to provide customers with price quotations, it is necessary to 
estimate costs in advance of production. This may be done by preparing 
a detailed bill of materials, estimating labor costs by operation, and 
applying a factory-overhead rate or rates. Past experience with similar 
items provides an important point of reference. Unfortunately, this pro- 
cedure is not always satisfactory. First, the time and cost of cost estimat- 
ing may be excessive, particularly when a large percentage of the quota- 
tions may not develop into firm orders and the cost estimating effort may 
prove fruitless. Secor^. unit costs tend to decline as the siae of an order 
increases. This occurs because laborers develop more skill as they repeat 
operations and because start-up costs can be amortized over a larger 
quantity of production. Cost estimators long have sought a technique that 
would speed up the estimating procedure at)d also give effect to the 
size of the order on unit costs. 

During the past twenty-five years, a new and valuable tool has been 
develop^ which is called a learning curve, or rmprovemen^ curve. The 
learning cur\'e originated in the air frame industry but since has spread 
to other industries. Its greatest applicability is in industries that produce 
costlv specialized equipment in which assembly labor represents a znafor 
element of cost. 

The learning curve is based on the principle that as the quantity pro- 
duced doubles, the cumulative average unit cost declines at a corutant 
rate. The percentage decline In unit costs varies from indxistiy to industry 
and Is essentially dependent on the relationship between assembly labor 
hours and machine hours. In general, the higher the ratio of assembly 
labor to total cost, the greater the decline in unit costs will be with 
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Exhibit It^Il 


produtUon» 
in uniit 

Cuffiuio^ire arerage 
hr ptr unit 

1 

Ptrctni o/ pfnious 
eumulaiive neercge 

1 

200 0 

-0- 

2 

160.0 

60 

4 

128.0 

80 

S 

102 4 

60 

16 

81 9 

80 

32 

6S 3 

80 

64 

32 4 

80 


increases in quantity. The air frame industry has ea^ienced an 80 
cent learning curve. This means that as the production of an item 
doubles, the cumulative average production hours per unit fw successive 
batches will be 80 percent of the preceding batch. TJis u 
Exhibit 1711 and Fig- 17-1. It will be noted In Fig. 17-1 that the decline 
in cumulative unit costs is sharp at first and then levels out . ^ quantities 
rise, the increased eflBciency from learning naturally tapers off. 

Ut us now assume that a company with an 80 percent learning curve 
receives an order for 40 units of X,, It is estimated that the labor opera- 
tions are essentially the same as item X,. of which 10 units were recently 
produced, but that material costs will be 20 percent higher per unit- In 
quoting prices, the company adds 25 percent to factory costs to Mver 
selling and administrative expenses and profit. The price quoted for a 


Cv«wl«liv« hftvn ptr wnti 



Fig. 17-1 An 80 percent learning curve. 
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ExhihU i7-lg 


Api^c«(ion of iD 80 Percent Leerning Curve in Pricing 


Km 

Prorfutf. 

tion 

MaieriaU 
«4f ptr 
unit 

Lobor and 
cttfhtad 
eat per 
unit 

Total 

faetary cat 
per unit 

25% /or 1 
and 
admin ii- 
fraiief 

etpenea 

and profit 

9 

Quoted 
teUinj} price 
per unit 

X, 

10 

86.000 

820.000 

826.000 

87.000 

833,000 

X, 

10 

9.600 

20.000 

29.600 

7,400 

37.000 

X, 

20 

9.600 

16.000 

2$, 600 

6,400 

32,000 

X, 

40 

9.600 

12.600 

22.400 

S.600 

26.000 


unit of X, is calculated in Exhibit 17-12, a simplified presentation of a 
complicated subject. With the use of logarithm tables and the computer 
many advanced applications of the learning curve have been developed 
in such areas u pricing, scheduling production, and planning manpower 
requirements. 

Pricing in joint-product industries 

Product costs computed in a joint-product industry generally have little 
value as a guide to price setting. The allocation melh^ used to produce 
such costs, while justifiable for purposes of income determination, are too 
arbitrary to be useful for pricing. 

On the contrary, it is quite common in joint-product industries to 
allocate total costs to individual products on the basis of their relative 
sales value. Selling prices thus act as a determinant of product cost 
Instead of the reverse. Selling prices in such industries tend to be based 
on over-all company profit expectations, competition with similar or 
substitutable products, general market conditions, etc., rather than on 
their specific relationship to product costs. 

The meat-packing indus^ represents a good example of a joint- 
product situation in which the cost-price relationship is inverted.* In this 
industry daily fluctuations in the market prices of cut meats take place. 
These price fluctuations are influenced primarily by the available supply 
of meat and the prices of competing pr^ucts. WiA limited control over 
market prices, the meat packer uses the prevailing meat prices as a guide 
to determine what represents a profitable purc^e price for livestock. 
This is accomplished by means of a daily '‘cutout** test, 

The cutout test is designed to reveal the estimated profit that will be 
earned from a particular category of hogs, i.e., of a given weight range 

'$M A. 0. Xoplon. a. Ofrk*, ond teb*rl t. LancUlottl. rridng In 8lf avitn«w 
(WaihlnQNn. O.CtTh* l•«ok^nQ$ IntHMldA, 19Sli.pp. 40-41. 
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Cutout Teat 


Maal'peckiog Industry 
(ISO- to 220-Lb<hog value) 

Per cwt 

Cumnt D»rk«l >8lu« ot finished cuU: 

. 120.08 

8.72 

f it CUM ana 

$ 58 

luMi innuniuf, 

Total esUmated market value of cut mcaU. 

. $32 38 

Law: Estimated costa 

. $20. SI 

VQSi W II 



rTOcessJOf — 

AM* aT i>ti« lAMte $32.02 

Cutting margin based on yesiarday’s hog pricea 

.. 1 .36 


and quality. A predetennined hog yield ii. tenns of Bnished 
multiplied by the prevailing market price of meals, provides an indicaUon 
of the^revenue that can be anticipated. From this is deducted the average 
cost of hogs for the preceding day plus the 

handling charges. With the resultant pro6l or loss as a basis, hog buyers 
are imrnediately advised to raise or lower their hog quotaUow for 
current days purchases. This type of calculation is illustrated m Exhibit 

17*13 

TTie petroleum-reBning industry is al» confronted with the problem of 
loint production costing- Although gasoline generally acwunts for over 
50 pwent of the totaJ revenue of an American oil re^ery. sales ot 
kerosene, fuel oil. residential heating oU. lubricating oils. gases, 

and other products derived from crude oil also are substantul Each of 
these producU is sold in markets which are sufficiently different as to 

require separate pricing policies. 

In a reply to a survey made by the Brookings Institution, the Esso 
Standard Oil Company (New Jersey) stated: “A good many years ol 
experience have demonstrated to us that the only practic^ way to estab- 
lish a realistic refinery billing price is to follow the market closely and 
set our refinery bilUng price in line with the lower level of current 
market prices. . . 


Price differentidls 

The granting of discounts ot other concessions to customers is an im* 
portant aspect of pricing. Rare is the finn that does not indulge in at 


p.ti. 
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least some iorm of price differentiation. Price differentials are based on 
the assumption that customers can be divided into classes and that (he 
cost of serving each class varies. Differentials may be incorporated into 
the price structure of a firm through discounts or penalties based upon 
the size of orders, method of delivery, timing of sales, speed of collec- 
(ion, or distance from (he point of shipment. In addition to a formal sys. 
tern of discounts, price differentials may be granted in the form of co- 
operative advertising allowances, installation and repair services, return 
and trade-in policies, rebates, etc. 

Price differentiab often are based on ir^ustiy practices; if so, (he firm 
has no disaetion regarding their establishment. When a company is in 
(he position to establish price differentials indepeitdently, cost analysis 
is most useful. In fact, conformance with the Bobinson-Patman Act re- 
quires that the granting of volume discounts, for like items shipped inter- 
state, be supported by provable cost savings. If price differentials are 
based on cost data, it is necessary, by measuring classes of revenue 
e.g.. according to size of order, to segregate those costs that are relevant 
and eliminable. 

An illustration of the use of costs in establishing price differentials ap- 
pears in Exhibit 17-14. A portion of Qty Stores' sales are in the form of 
house deliveries. Customers have been charged 40 cents per order for 
this service regardless of the distance from the store. Management has 
decided to establish a price differential based on the actual cost of de- 
liveries to each of the sales districts. The eliminable delivery costs rele- 
vant to each district are shown in Exhibit 17-14. Some of these costs can 


Exhibit IMS 
CITY STORES, INC. 

Calculation of Price Differentials on Home Deliveries 


DeUwy eotU 

8o*u 

Control 

eiiy 

Cily 
disiricU 
f. 2. and 3 

SiAufU 

Driven Mlsriee end frinfte benefiU. . . 

Actual 

$24.60<l.00 

162.000.00; 

$U,000.(» 

T/uck deprecrarion 

Actual 1 


15,000.00 

3,000.00 

Gas and oil 

Actual j 

2.600.00 

5,600.00 

600.00 

Garage and tnaintenance 

Number of trucks 



1,000.00 

Icuurancr and (axes 

Number of trucks 



400.00 

lAcen^e.H toll* 

Number of trucks 

600.00 


300.00 

Cost of money ... 

10% book value of 
trucks 

1.200.00 

3.000.00 

600.00 

Total 



ffgfrjjg 

$20,200.00 

Number of orders delivered. . . . 




25.000 

Price differential per order per dia- 




Hi 

Irict (rounded) 


S 36 

$ .52 
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be diwclly idcDtified with a district; oth«s must be aUocaled on the 
most logical basis available. 


Mathemofical models ond pricinfl oneerta.nty 

EffecHve pricing decisions largely depend upon mai^l anal^. 
the margLl cost function generaUy can be closely approrimatrf in 
practice, ft is virtually impossible to quantify mar^l r^enue with tea 
precision Calculating the revenue function involves the measurement 
^ a host of interacting variables, including elasticity of demand r^- 
tions of competitws to price ch«igcs, ecoDomit conditions, eveiUbility 
of substitutes, consumer knowledge, end the extent of promotiorial effort 
In recent yeers. some mathematicians and economists have attempted 
to deal with these uncertainties by constructing probability models. An 
esiential feature of these modeU is reliance on subjective valuations of 
future probabilities by executives. The combination of objective data, 
e g., costs, together with the manager's subjective valuations can be ex- 
pressed mathematically and an optimum profit path obtained. It is s^ 
too early to evaluate the impact of mathematics on pricing and other 
deciskm-making areas. While these models are still largely dependent 
on subjective evaluations of the probabilities Involved, they at least rep- 
resent a disciplined approach to the meMurement of uncertainty. Mathe- 
matical models, together with the computer, also offer hope of isolating 
some of the hitherto unmeasurable variables. 


Problems and cases 

]7,J MevarU cctU jot ptidog decUkms. In what ways may costs used in pricing 
decisions differ from accounting costs? 

17 ^2 nothod. What are the advanUges and disadvantages of the full- 

cost method of pricing? 

17^ The mergindf-cosf mothod. What are the advantages and disadvantages of 
the mar^al-cost method? 

17^ Leoming curoe*. In what type erf pricing situation may a learning curve have 
importance? 

i7*5 pricing- in a joint cost situation, do the product costs have 

relevance in settiDg prices? 

17^ Irwerse cost -price rel^ion^ips. How can prices determine costs, instead of 
the reverse? 

17.7 Ehsticity and in demond. What is the importance of elasticity and 
shifts in demand in pricing? 
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17~8 of ctjmpetHion end use of costs fa prtetog- In general, indicate how 

the nature <d competition afiects the use of co sts in pricing. 

17-9 digerentieU. How are costs used in setting price differentials? 

17^10 policies and the use of costs. Show how pricing policies may differ 

among companies. 

J7-JJ products. Are mdividual product prices and the use of costs affected 

when a company manufactures multiple pr^ucts? 

17-12 ^ong‘fun pricing. Suppose that an order is taken on the basis of 

$hort«rvn pricing; may this have any long-run effects? 

17*13 coToiderations in pricing. Indicate how each of the following affects 

pricing: 

Nature of competition 
Level of operations 
Financial condition 
Product maturity 
Price differentials 

17^14 Overhead rates and pricing. In what ways does the level of activity at which 
overhead rates are set influence pricing? Is it possible that different levels of 
capacity for setting overhead rates may be Justified for different purposes? 

17*1 S ^o^^^oes from standard and pricing. If a company uses a standard cost sys* 
tem» should variances from standard have any Inffuence on prices of pr^« 
ucts? 

17-16 ^ digerertt ttfpes of pricing situatior\s. Costs which may be relevant 

in some pricing decisions may not be relevant in others. How can the cost 
accountant cope with this problem? 

17-17 Computing seliing price wUh chongfag costa. In June. 1963. the Hot and Cold 
Co. sold ^ air-conditioning units for 1200 each. Costs included materials costa 
of $50 a unit and direct-labor costs of $30 a unit. Overhead was computed 
at 100 percent of direct-labor cost. Interest expense on a 4 percent bank loan 
was equivalent to II a unit Federal income tax at a 30 percent rate was 
equivalent to $15 a unit. 

Effective July 1, 1963, rrkaterials costs decreased 5 percent, and direct-labor 
costs increased 20 percent. Also effective July 1, 1963, the interest rate on 
the bank loan increased from 4 percent to 5 percent per annum. 

1. Assuming no change in the rate d overhead in relation to direct-labor 
costs, compute the sales price per unit that will produce the same ratio of 
gjtss profit. 

2. Assuming that $10 of the overhead consists of fixed costs, compute the 
sales price per unit that will produce the same ratio of gross profit 

(AICPA) 

17^18 Computing price with ehongfag costa. From the following data you axe to 
compute the unit sales price (adjusted to the nearest full cent) at which the 
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Howie M^ufa« 

SlJes (30.000 uniU) . . 

R«turi», «lk.war.«*. and diacoonU 

Net»ale8._ 806.000 

Nel profit (befort iooome Ux«) ^ 40^500 

The budget committee has estimated the Wlowing changes in income and 
costs for 1963; 


30S increase in number of units sold. 

20% increase in materials uxUt cost. 

15* increase in direct -labor cost per unit. 

10* increase to production overbeed cost per unit. 

!4* Increase in selling expenses, arising from Increased volume as well a 

from a higher price level. ...» 

7* Increase to admtoistrative expenses, reflecting anticipated higher wag 
and supply price levels. Any changes to admtoistrative exposes caused 
solely by increesed sales volume are considered immaterial for the pur- 
pose of this budget. 


As inventory quantities remain fairly constant, the committee consid«s 
that, for budget purposes, any change to inventory valuation w be 
The composition of the cost of e unit of finished product during 1962 for 
materials, direct labor, and production overhead, respectively, was n the 
ratio of 3 to 2 to 1. No changes to production methods or credit policies are 
contemplated for 1963. 


(AICPA) 


77 70 SetHng prices for new products in proceu type opefation. From the informa- 
tion below, prepare the following statements, supported by whatever explana- 
tory exhibib you consider necessary: 

1. Statement to show at what list price and at what net price per pound lip 

should be sold n <t. 

2. Statement to show at what list price and at what net price per gallon Zip 

should be sold ». j u 

3. Condensed income statement to show, separately and combined, the re- 
sults of operations in Yip and Zip, on the assumption that the onto quan- 
tity of each product manufactured will be sold at the respective prices 
indicated in the statements prepared to (1) and (2) and that selling, ad- 
ministrative. and general expenses are to be tocluded at the same estimate 
as is alloNved in setting such prices 

Chemco, Inc., has perfected a process for producing from the three raw 
materials A, B, and C two chemical compounds Yip and Zip. 
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The rew maieriab ere required in the followtng proportions by weight: 


A. 

B 

C. 


$ parte 
$ parte 
2parte 
to parte 


The foUowmg diagran illustrates the manufacturing process: 


ftaw meterfels 
A. Oend C 



OrM hundred thousarKi (100,000) pounds of raw material wiU be proc' 
essed. The unit costs of the three raw materials are as follows: 

A $ 2 per lb 

B 50 per too 

C 4 per gal 

Other costs of production are estimated to be: 


Mlxiog. blending, aod cooking $16,090 

Additional coete ap^ceble to Yip; 

Drying and packagiDg 4.660 

Additional eoete appHcaUe to Zip: 

Electrolyaia and Utering to drums 6.920 


The cookmg process reduces the weight of the combbed raw materials by 
40 percent. 

Out of 100,000 pounds ol ceiginal raw materials, 20.000 pounds of pie>Z^ 
are obtained. Of tlte pre-Zlp ele^lyzed 25 percent bectenes a nonmarinteble 
precipitate, the remainder, a liquid, bebg filtered bto 50*^on drums 
witb^ further attention. 

The cost of drums, whid) are retuinaUe and for wlri^ customer) are te be 
charged specifically, is not to be tnchided b either rite cost or rite price of Z^. 



USt or COSTS IM MICING DICISIOMS 




Esd> DToduet U to be sold oo the basis o{ a lisi price, less 35 percent and 
■ r. net selling price ot each product, 25 percent is to be al- 

lowid for selling, administrative, and general expenses (including 
KcolCtd 20 pen*n. for net proBt after provision for all costs and 

**?ire“companv has never marketed either of the piquets 

strated the ^ris'lence of markets for both if «*'*y 

at suitable prices. Its experience in producing b^ th^ and 

leads it to believe that the above estimates of cost relative to the 

of 100.000 pounds of the three raw materials combined are rehaWe u a basis 

for setting a price for each of the products to be manu actured therefrorn. 

Sole: One gallon of Zip weighs 7.5 pounds. One gallon of raw maienal L 
weighs 8 pounds. 
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Cost estimating^ The Barlock Owporation manufactures ceramic. 
melal sealers. It is the leading firm in the industry. Approximately 40.000 
different products are manufactured. The majority of these products are 
made to customer specifications. A$ orders come in. they are referred to prod- 
uct-line managers, who do aU the pricing. Prices range from $4 to sevGol 
thousand dollars per order. A large number of the orders are below $10 in 
amount, but many of these come from customers who also submit larger 

orders from time to time. , , 

The firm's policy requires that prices be based on standard costs, ad)ust« 
for recovery of selling and administrative expenses and a stipulated profit 
margin. In pricing, variances from standard are not considered. 

A study undertaken by the controller's department indicates that it cost 
from $8 to $14 to estimate the cost of in order, depending on lixe and com- 
plexity. The sales department claims that about 20 percent of the orders are 
rush orders that are lost because of delays in quoting prices. What is your 
reaction to this situation? 


77 2 J flelum-on-scfes fvU^ost pricing. The Marina Company has been manufactur- 
In g and selling three products for many years. The company establishes 
prices by adding a 10 percent profit margin to the unit cost to make and sell 
each product. The plant is operating at close to full capacity. The following 
budgeted data are relevant for the forthcoming year. 



Product X 

Product Y 

Product Z 

Budeeled unit salea 

20.000 

30,000 

50,000 

Variable costs ’oer unit 

123 

$36 

$28 

Direct fixed costa 

$160,000 

$150,000 

$300,000 

Indirect fixed coeta (allocated on basis of 
units sold) 

1 

1180,000 

$270,000 

$450,000 

Direct capital employed: 

Variable per unit 

$7 

16 

$6 50 

FivMl 

1220,000 

$200,000 

$320,000 

Allocated capital (on basis of units sold) . . 

1400.000 

$600,000 

$1,000,000 
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The president of the company has been conc e rned about the company's 
declining return on investment. He comments as follows to the controller* 
“Actually, the total number of units we are selling has not dropped, although 
two of our products have declined sharply during recent years. Fortunately 
the slack has been taken up by another one. Since we are getting the same 
return per dollar of sales on each product, I shouldn't think it would affect 
our position.'* Following the company’s procedure, what would the prices be 
for the coming year? What do yoti think about the president's comment? 

17-22 Computing pric$ quotation on a specie/ /ob. Bids have been asked on a pro. 

posed contract to be let January t. 1963. for 200,000 units of gear assemblies 
to be supplied for (he United States government. If successful, the contract 
probably will result in a long-term arrangement. You are requested to com- 
pute prices on behalf of the Foundry and Machine Company, based upon the 
following data; 

Shipment of 100.000 units is required within (he first 6 months (January- 
June) and a like quantity in the following 6 months. 

The entire plant will necessarily be devoted to production under this con- 
tract, if recei^. The compan/s objectis'e will be to earn a return (pretax) 
at the rate of 20 percent per annum on its capital ic»d surplus as of the be- 
ginning of each year. 

New machinery will immediately be required, costing $60,(XKI, which is to 
be written off over 1 year, regardless of whether or not the contract is re- 
newed. Present facilities consist of buildings valued at $75,000 and machinery 
and equipment with a gross book value of $250,000, on which regular de- 
preciation is to be computed at annual rates of 2 and 10 percent, respectively. 

A maximum force of 400 men will be possible on dir^ production. Time 
required for the initial 100.000 units is to be estimated at 4 hours per unit, 
with an average direct-labor cost of $8 (per unit). For each additional 
100,000 units the direct labor will be more efficient, resulting In a saving of 
10 percent in direct-bbor cost. Onc-luilf of the saving in direct-labor cost 
from the original $8 per unit is to be. passed along as an incentive bonus to 
the workers directly employed on production. The company anticipates cer- 
tain periods of plant inactivity during 1963. but not of such an extent ns will 
interfere with the production of the quantities it undertakes to produce. 

Of indirect labor. $80,0(X) a year will remain constant, irrespective of pro- 
duction, and the balance will fluctuate in relation to direct-labor hours. The 
total indirect-labor cost currently runs 130.000 per month, and this same cost, 
it is considered, wi]] continue during the first ^month period of 1963. 

Materials cost from stock will remain constant at $7 per unit. Scrap recovery 
Nvill approximate 5 percent of materials cost. Production will be limited to 
the number of units completed for shipment during each period, no stock to 
be made ahead. 

Machinery and equipment repairs are estimated to amount to 10 percent of 
the gross book cost of such equipment in 1963. 

Insurance, taxes (other than income), and misceUaneous expenses are 
estimated as remaining fixed at 1 100.000 per annum. Execritive and admin- 
istrative expenses will amount to $10,000 \^r month. 

Fifty percent of the net earnings is to be distributed in dividends as of 
December 31 each year, following past policy. The company’s capital con- 
sists of 10,000 share of capital stock with a $100 par value and the Retained 
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Earnings account as of Jamiaiy 1. 1962. stood at $400,000. Net earnings for 
1962 from the company's normal business will be $80,000. 

(Ohio CPA adapted) 


,-r no MarghuJ mrt* (n pricing. The Rbeu Rose Manufacturing Company produces 
II-aO which it sells direct to consumed under its onto brand. The item 

sells at $12.50 per unit, vrhich is a long-established price. Owing to a general 
decline in business acUviiy. sales are currently being made at the rate of 
5,000 units per month whidj is only 40 percent of the normal productive 
capacity of the plant of the company. 

An analysis of the costs of the company for a recent month, during which 
only 4,000 units were produced and 5,000 units sold, shows the following: 


Direct labor $9,900.00 

Supefiotendeni’s selery 1*^ 

Aasistant superintendent's salary 750.00 

Power purchased 560.00 

Direct materials 4,000.00 

Purchased parU 2.400 00 

Depreciation of buildiog 1>^20 00 

Maintenance of building 206 00 

Heat and light $48.00 

Indirect labor 2,240.00 

Miscellaneous lu^ies $00.00 

Depreciation of machinery 3,640 00 

Repairs to machinery 480 00 

Properly tasea 600 00 

Insurance (6re) 80 00 

Social security taxes 456.00 

Miscellaneous Iil20.00 

$80,000.00 


Selling Co«ts 

Managers salary $ 833.33 

Salesmen’s commissions 18,750 . 00 

Travel 247.08 

Advertising SOO.OO 

Clerical salaries 300.00 

Packing and shipping 2,108.43 

Miscellaneous 1,203.79 

$28,942.60 


Administrative and General Costs 

Officers* salaries $ 1,525.00 

OfBce salaries 975,50 

Telephone and telegraph 217.73 

Supplies 486.21 

Bad debts 625.00 

Miscellaneous 392.86 

8 4,222.30 
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An offer ha5 been received from e cfaein store organization by the treasurer 
of the company to purchase 5.000 units a month of the products with only 
immaterial modifications, to be shipped and billed to the individual stores. 
The items would be sold under the store's label and would be packed and 
shipped as directed by the chain at its expense. They offer $7 per unit 
unpacked on the basis of a l-year contract. The management of the Rheta 
Rose Company does not expect that there will be an improvement in the 
business within the next year, and there is no fear that the sale of the items 
to the chain would reduce the present volume of sales to consumers. The 
company does not believe It can afford to accept the order, as it is losing on 
its present price of SI 2.50 Therefore. It appears that losses would be sub- 
startUally increased b)* entering into the sales contract with the chain. 

The treasurer calb you in to prepare an analysis which will show the result 
of accepting the order, in comparison with the result if the order Is not ac* 
cepted. In preparing your analysis you are to assume that all items of cost 
are either completely fixed or completely variable, depending upon the usual 
dominant characteristic of each item and the dau given herein. 


(AICPA) 


17~24 refum on Inoeatmenf. The Sunset Company prices its products to 

yield a 20 percent pretax return on capital. A cost estimate has been prepared 
for a new product of which the marketing department estimates that the 
company can sell 20.000 units a year if the price is in the range of $9.75 to 
SIC. 25. The cost estimate indicates that the fixed costs applicable to this 
product will be $60,000 and that the variable costs will be $6 per unit, as 
shown below: 


Estimated Variable Coat per Unit 

Materials 13.00 

Direct labor <l hr) 2.50 

Other variable cosU (I.SO per hr) .50 

ToUl • $6 00 

The fixed capital required to manufacture and distribute this product is 

estimated at $50,000 and the variable capital at 25 percent of sales. 

Required: 

1. On the basis of the foregoing data, what should the price be? 

2. Wliat implicit assumptions underlie the calculation that may make the 
problem somewhat more difficult in practice? 

3. What will the return on capital be if the price is reduced 10 percent and 
10.000 more units are sold? 

4. Assume that after 6 months of operation at the price set in (I) the cost 
estimate is fouTid to be faulty in the following respects: it takes ady A 
hr to produce the product; raw materials prices are 10 percent hi^er than 
had been anticipated; variable capital amounts to only 20 percent of sales. 
What should the price be? 
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Pri^ine to 0 desired return on inoestment. The hieMne statement for 

the papefboaxd division of Old Ironsides Paper Company, for the first 6 
aonS » presented below in condensed form; 


OLD IRONSIDES PAPER COMPANY 
Paperboard Diviuon 


Cost 


Uss: Selling and admioislrative expenses. 


Amount 

Feet 

Per/oU 

$1,000,000 

400.000 

$2.50 

600.000 


ISO 

1 400.000 


$1.00 

240.000 


.60 

$ 160.000 

$ 250,000 
600.000 
$ 6SO.OOO 

1$.$% 


$ .40 


During July, 1963. Ubor rates aie increased and will add an additional 
160,000 a year to the cost of labor. As the company's tost acawntant. yw 
are requested to himish the sales vice-president with a selling price that will 
permit the division to achieve a 25 percent return on capital, after ^vi^ 
consideration to the increase in labor cost. All products in the pap«board 
division have approximately the same markup- Units sold are expected to re- 
main unchanged. 


17 26 Marginel<ost pricing. The income statement for the Hynes Company, for the 
^ * 6 months ended June 30. 1962. appears in Exhibit 1. 

The company maintains a standard cost lystam. inventories being cwted at 
the ctifient standards. Variances are transferred to Cost of Sales during the 
month incurred. During the 6-month period, 9.500 units of the compan/s 
single product were finished and transferred to the finished-goods stock room. 
The factory is expected to operate at its present level during the next 6 
months. 

The labor rate variance is due to an hourly rate increase whidi became 
effective on March 31. 1962. Throughout the 6-month period, labor operated 
at about the same level of efficiency, artd the same number of laborers were 
employed. 

Approximately 80 percent of the raw materials used is repr^ted by one 
item. Alpha. \mfavoraUe price variance represents a rise in the price of 
Alpha which took place on February 1. 1962- Frmn February 1 to June 30. 
$50,000 worth oi Alpha was purchased. 

Mr. Pat Hynes, the president, is quite certain that he can obtain a 9.000- 
unit order from the Smart Shop rhsin, provided that be can grant a 15 percent 
discount. The order would be shipped at the rate of 1.500 units a month. 

No other cost changes are anticipated during the next 6 months. Mr. Hynes 
wants you to advise him whether or not he can afford to grant the discount. 
No selling commissiim or other selling expenses would be incurred. 
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Exhibit / 

THE HYNES COMPANY 
locome Statemeot 

For the Sx Months Boded June 30. 1962 


Sales (6,930 uoiU ^ I2S) $223,230 

Cost of sales: 

W«k in process. Jan. 1. 1902 -0- 

Materials used I 80,000 

Direct labor 42.000 

Variable overhead applied 20.000 

Fixed overhead appU^ 36.000 

$176,000 

Less: Work in process. June 30. 1962*. 6,900 

Cost of goods manufactured . $169,100 

Add: Finished goods, Jan. 1. 1962 20.000 

Cost of goods availaUe for sale. . $169,100 

Less: Finished goods, June 30. 1962 . 23,009 164,091 

Groas profit at standard $ S9,IS9 

Less: Variances from standard 

Materials pries $ 2.SOO 

Labor rate 1,050 

Labor sfficisncy 4.000 

Overhead volume 6,000 16,550 

Gross ^fit — actual I 45,609 

Lsss: Selling and administrative expenses 
Variable selling 

Selling (6% of sales) $ 13,395 

Shipping (61.50 per unit) 13,395 

Total I 26.790 

Fixed selling and admimstrative 14,002 40.792 

Profit before income taxes $ 4,61? 


* 1.000 units spprosimetely half finbhed sa tv materisb end conversion costs. 

17^27 pricing. Down john. Inc., a drug concern, mantifactured thres prod- 

ucts in 1962, Calm Caps. Acheaway Lotion, and CcddldD Tablets. The com* 
pany s management believes that its products are sufficiently differentiated to 
permit prices to be based on cosb plus a reasonable profit. Accordingly, at the 
close of each year, the cost accountant prepares a statement summariziag the 
actual cost of each product during the past year. These costs are then re- 
viewed by management and adjusted for expected cost trends during the 
coming year. A profit margin of 10 percent of the cost to make and seU earii 
item is then added, and the total represents the announced selfisg price for 
the coming year. 

The company maintains a research center where costs are accumulated is 
two categories, product and general researdi. Product reseuth costs relate to 
specific product development projects. If die project is abandoned, the product 
research costs are added to general research and allocated to aS products 
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DOWN JOHN. INC. 
\%Z Product Cost SUtemeot 


Jngredienla 

Bottles and boxes 

Direct labor 

Fringe benefits 

Variable overbead^lirect 

Variable overhead — allocated 

Fixed overhead— direct 

P{v*rl overlMad-^allocated 

Coim Cap# 
(per bm) 

. $ .342 
001 
.200 
.030 
041 
OSO 
.005 
200 

AcfieatMy 
LMion 
(per boUle) 
$.286 
.009 
.120 
018 
009 
.030 
.010 
.120 

Coidkill 
TabUU 
(per box) 
$.330 
003 
.100 
OIS 
.012 
.025 
.040 
.100 

Cost to make 

$ 0S9 

$.602 

$.625 

Selling and administrative expenses— 




direct 

. $ .104 

$ 041 

$ 047 

Selling and administrative expenses— 




allocated 

.059 

.036 

088 

Product research 

040 

-0- 

-0- 

Genera] research 

.098 

.060 

.063 

Cost to make and sell 

.. $1260 

$.739 

$.778 

Units add — 1962 

.. 800,000 

10,000.000 

18.000.000 


currently being sold. U the pro|ect results in e merkeuble product* the costs 
are written off over the first 3 years’ expected sales. 

The cost accountaAt’s product cost data for the three items sold in 1982 
are presented in Exhibit 1. 

Allocated variable and fixed overhead costs are applied to products on the 
basis of direct labor. Allocated seDing and administrative expenses aud gen- 
eral research are prorated on the basis of total cost to make. 

Except for the following, costs and sales are expected to be about the 
same in 1983 as in 1962: 

1. Labor rates are expected to rise 6 percent. 

2. Calm Caps were introduced in 1962. During that year, it took on the 
average .8 hour to produce a box, at an average hourly rate for direct 
labor of $2.50. Labw efficiency is eiqtected to improve by 10 percent in 
1963. 

3. The purchasing department has received a notice that bottle prices would 
be 10 percent higher in 1963. 

4. Units sold of Adieaway Lotion are expected to be 5 percent less in 1963, 
whereas units sold of Cakn Caps are expected to rise 10 percent in 1983. 
A new product. Liver Up, is to be introduced in January. 1963. Sales of 

500,000 boxes are anticipated in 1963, 800,000 in 1964, and 1,000.000 in 
1965. One hundred tbounnd poimds of a sin^e raw material will be reqxiired 
to meet the expected 1963 sales. Fifty thousand pounds of this raw material 
is on hand, having been left over frw a previously made product and written 
down in inventory to $25,000. The additional ^.000 pounds required will 
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cost 150,000. Liver Up wUl be produced on the same madunery as Calm 
Caps and will use the same type of box. Direct labor is estimated at 9200 per 
thousand boxes. Direct variable overhead is expected to amount to $25,000 a 
year. Product research for Liver Up totaled $100,000. Direct advertising is 
expected to amount to $40,000 a year, sales commissions to 10 percent a box, 
and miscellaneous direct selling and administrative costs to 4 cents per box. 

Required: 

1. Compute tbe 1963 product prices on the basis of the company's pricing 
poti^. Inventories at the beginning and end of the year are to be ignored. 

2. Evaluate the pricing system. 

17^28 ^ pricing policy. Ihe BelUvlsta Frame Company manufactures 

two products. Plasticframe and Metalframe. The following conversation took 
place at a meeting of top management, shortly after the close of 1963. 

KEN (Sales Manager)' "I am b^ disturbed and mystified. At the end of the 
first half of 1963. we showed a profit of $19,748 and a return on 
capital of 11.3 percent. Yet. with slightly higher sales during the 
second half, our profit and return on capital declined about 30 per- 
cent (Exhibit I).** 

MCK (President): Tve been puxzled about the same thing, particularly since 
our costs didn't change during the second half. Could it be due to the 
fact that the sales of l^ticframe declined so sharplyF* 
tENi "Hardly, if you look at this product cost statnnent that Art prepared to 
help me in pricing you can see that both products are earning the same 
number of cents per doDar of sales (Ei^bit 11). Since the increase 
in Metalframe sales during the second half more than compensated for 
the drop in Flasticframe sales, our profits should have gone up 
slightly." 

dick: "You're right. Art. your figures are mighty strange." 

AFT (Plant Accountant): "HI check them again, but as far as I loiow, they 
are correct." 

DICK! *Tt's a good thing we had that excess capacity for Metalframe. Sala 
should continue next year at about the same leW as Aa second half of 
1963. What's so terribly disturbing is the decline in Plasticframa. Ken. 
what's causing this, and what can we do about it?" 
ken: "As far as I can see we're really up against an impossible situation. 
Foreign imports of plastic frames have risen substantially this year. 
They are ^ced 10 percent below us. I discussed the matter with our 
distributors, and we all agreed tiut we couM easQy regain the sales of 
Plasticframe that we lost in the second half if we cut our Plasticframa 
price 10 percent. Unfortunately, this is impossible; we're only makfog 
7 cents a frame. A 10 percent price reduction would mean that we 
would lose 5.4 cents a frame." 

Required: Evaluate the discussion, and prepare an exhibit which will account 
for the profit decline during the second half of 1963. Prepare also a profit 
projection for 1964. based on a price reduction and no price reduction in 
Plasticframe. Assume that, in 1964, tbe sales of tire two products will con- 
tinue to be at the same level as tbe second half of 1963, if no price reduction 
in Ptastieframe occurs, and that if a price reduction takea place Plaaticframe 
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wiD return to the first hatf level. Assume also that, to 1964, the actual 
fixed costs will be equal to the amount budgeted to Exhibit 11. Additional 
data are provided to Exhibits HI and IV. 


£rh<6i( I 


BELLA VISTA FRAME COMPANY 
Condeoaed locoine SutemeDt 
January Wane 30 and July l-December 31. 1903 



tilhelf 

2d half 

Eniirtyev 

Salee-'PUatieframe 

... 1 239.320 

1 136.400 

1 375.720 

— Metalframe 

160.022 

265.016 

42S.0S8 

Total 

1 399.342 

1 401.416 

8 600.758 

Coat of sales 

. 291.SS7 

296.3SS 

589.912 

Gross profit 

. . 1 107.70$ 

1 103.061 

1 210.046 

Less: Selling and adnuoislrative 

ei* 


177,310 

80.037 

09.273 

DpAOt h^nra income taxes . . 

. 1 19.748 

$ 13.708 

1 33.586 

Capital investment 

Return on capital 

I(m,l00)* 
... <11. S%) 

1(173.600)* 

(7.9%) 

1(340.700) 

(9.6%) 


•The capital iaveatmeot for 6 months hat been halved so that the aemianaual 
results will be comparable with the results lor lire entire year. 


EsAibie n 


BELLA VISTA FRAME COMPANY 
Product Coat Statement 


PtasUcffcme Meialframe 


Amouni 


Direct materials $ . 360 

Direct labor 200 

Factory overhead (see note) . . 340 

Coat to make I 900 

Selling and administrative ex- 

peDae(30%(^coattomBke) .270 

Coat to make and sell II . 170 

Profit (6%) 070 

Price II 240 


%to sales 

Amaunt 

% io tales 

29.0 

11 200 

35 6 

16.1 

.500 

14.8 

27.5 

750 

22.2 

72 6 

12.450 

72.6 

21 8 

.735 

21.6 

94.4 

13.185 

94.4 

5 6 

.191 

5.6 

100.0 

13.376 

100.0 


Note: Factory overhead rates were established as follows: 


Budgeted fixed factory overhead , , . 
Budgeted variable factory overhead 

Total 

Budget level (in units) 

Overhead rate (per unit) 


Plftsfu^ro/nr 

Mtlatframe 

. $ 96.000 

$ 44.6S0 

40.000 

26.600 

. $136,000 

$71,250 

. 400.000 

95.000 

1.34 

$.75 
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Exhibit /// 

BELIAVJSTA FRAME COMPANY 
Product Cost Sutcment 
Od a Margioal-cosc Basis 


Selling price 

Marginal cosU: 

Raw materials 

Direct labor 

Variable factory overhead 

Variable selliag and administrative 

Total marginal cosla 

Contribution to fixed cost and profit 

Less: Fixed costs directly applicable to products* 

Factory overhead 

Selling and administrative 

Total direct fixed costs 

Contribution to indirect fixed costs and profit . . 
Less: Indirect fixed costs* 

Factory overhead 

Selling and administrative 

Total indirect fixed costa 

Profit 


Ptaifie/rome 


81 240 

83.374 

360 

1.200 

200 

.500 

.100 

.280 

120 

.340 

8 .781) 

82.340 

1 .440 

81 036 

1 .090 

8 180 

.010 

' .025 

8 lOO 

1 ! 

8 .34C 

$ 831 

$ ISC 

8 .290 

.14C 

.350 

8 .29C 

1 .640 

8 .07 

8 191 


• Based on budgeted annual sales of 400.000 units for Plaslicframe and 9S.000 units 
for Metalframe. 


Exhibit IV 

BELLA VISTA FRAME COMPANY 


Capital Used by Products 

PUuticSromt Mdai/fomt 

y^fiablt KoriaWe Total 

Fixed (% soles) Fixed {%taUe) fixed 

Direct capital: 

Receivables -0- 10 4 -0- 9,4 ^ 

Inventories IIO.OOO 12,1 I 8,000 U,3 I 18,000 

Facilities 14.000 -0- 15.000 -0- 29,000 

Total direct 824,000 22. S 823,000 20. 7 8 47,000 

Indirect capital 129,200 

Total capiul $174,200 
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Sound capital investments are important to the national economy as 
well as to the individual firm. The expansion of existing plant and equip* 
ment and the introduction of technological improvements represent 
major factors in economic growth and contribute substantially to in- 
creased productivity and a rising standard of living. 

The problems involved in defining capiUl-investment policies and in 
selecting between investment possibilities are among the most difficult 
faced by business executives. Capital investments do not represent an 
isolated decision-making area. They involve a knowledge of production 
alternatives, market forecasting, product picing, and financing. 

The decision-making process is predicated upon estimates of the 
future, Property investmenU generally cannot be recovered in short 
periods of time. Once a company has appropriated funds for a particular 
investment, it has committed Itself to a future path from which it can 
not easily deviate. Consequently, the elements of uncertainty and risk 
are particularly great in capital-investment decisions. These frequently 
induce business executives to rely on hunches or rules of thumb. In 
view of the vital nature of the decision, this is indefensible. An 
economically sound plan for capital investments, at the very least, estab- 
lishes a procedure for arranging the available evidence in a logical 
pattern and for selecting the most desirable proposals. 

Successful firms generally are faced with more potential investment 
projects than there are funds available for. Limited funds afiect the 
procedure for approving projects. The firm is compelled to establish 
criteria for selecting between contending proposals. 


Capitd^nvestment projects 

The criteria used to evaluate the desirability of a proposed capital in- 
vestment depends upon the nature of the expenditure. Four broad cate* 
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gories of investments will be used in this book: (1) nonprofit projects 
(2) nonineasurable-profit projects, (3) capital-replacement projects, and 
(4) expansion projects. Other categories are possible, as for example, 
cost reduction projects, product improvement projects, maintenance'of- 
earnings projects, and research and development. The categories used 
here are intended to be indicative rather than definitive. 


Nonprofit projects 

Nonprofit projects involve expenditures arising out of legislative or con* 
tractual requirements which a company is obliged to make and for which 
profitability does not constitute the objective. Local ordinances may 
compel a company to institute a system of smoke control or to install 
safety devices for the protection of its workers. Since expenditures of 
this type are obligatory, the company has no need for establishing criteria 
for measuring the desirability of the outlays. 

Nonmaosurabla*profit projects 

Nonmeasurable'profit projects include investments which are designed 
to increase profits but for which the expected profits cannot be com- 
puted with any reasonable degree of accuracy. Included in this category 
are long-run expenditures for product promotion, research, and the im- 
provement of workers' morale. It may be assumed that a firm interested 
in maximizing profits will not undertake inv estments of this type unless 
it is convinc^ that they ultimately will yield a profit. Unfortunately, It 
is virtually impossible to measure the marginal income of such expendi- 
tures. The additional revenue that may be derived from advertising or 
product development expenditures rarely can be calculated with suf- 
ficient accuracy to serve as a basis for justifying such outlays. The intro* 
ducHon of a low-cost employees' restaurant may reduce costs by im- 
proving the morale of workers, but the amount of the cost savings is not 
calculable. 

Bough guides often are employed as the basis for determining the 
magnitude of investments of this type, such as a percentage of sales, 
a percentage of profits, corresponding expenditures of competitors, or 
the amount of available cash. None of these represents a satisfactory 
criterion, and they may actually produce misleading results. For ex- 
ample, basing advertising expenditures on a percentage of sales will 
result in a reduction in the advertising appropriation at the very time 
when advertising is needed to impede a decline in sales. In regard to 
capita] investments in this category, the finn must rely primarily on the 
judgment of its managers rather than on quantitative data. 


Replacement projects 

The replacement of existing capital assets essentially involves a problem 
of timing. The life of machinery and equipment can be prolonged al- 
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most indefiiiiteJy by means of continual repair and maintenance. How* 
ever, the time will occur when the cost of operating the present asset 
will cxceed the costs of a potential substitute. At this point, the existing 
asset has become obsolete- If the cost savings to be derived from the 
new asset will yield a satisfactory return on its capital investment, then 
replacement becomes economically desirable. Although cost savings gen- 
erally represent the proper criterion for capital replacements, revenue too 
may have to be considered. This will take place whenever the produc- 
tive capacity of the new asset exceeds that of the present one and a 
market exists for the additional units. 

Expansion projects 

Expansion projects are designed to augment existing capacity. For capi- 
tal investments of this type, it is desirable to estimate future proBts and 
return on investment. It also is important to recognize a risk factor 
which varies with the nature of the project. The risk factor may be built 
into the formula used for evaluating capital proposab. 

For example, one oil company requires a different minimum return 
on expansion investments in oil drilling operations, pipeline construc- 
tion, and marketing. Generally, however, the risk involved in each 
capital proposal is evaluated by management at the time proposab are 
approved. Effect also should be given to the time value of money, since 
different investments do not yield cash flows in the same manner and 
dollars received at different future dates have different values. 

Nonquontitativa critorio 

In thb chapter, the discussion will be concerned primarily with the use 
of quantitative data for determining the desirability of capital expendi- 
tures. NonquantitatKe considerations also are important. Thus, relations 
with labor, maintenance of status and prestige within an industry, meet- 
ing competition, and compliance with state and municipal laws may 
represent the motives for a particular investment decbion, regardless of 
the cost and revenue possibilities. Examples of such expenditures are 
recreation, dining, and other facilities for workers; introduction of 
machinery to match competitors’ action; research and product develop- 
ment outlays; and expenditures related to the health and safety of 
workers. 


Type of data required 

The type of costs required in capital-investment decisions differs from 
those reflected in the accounting records. Only future costs are releN'ant, 
Recorded costs may be useful but only to the extent that they furnish a 
Starr Lig point for future cost projections. 

All estimated cash costs pertinent to the project under consideration 
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should be included in the study. Any expected savings in materials costs 
particularly those arising from an expected reduction in scrap, should be 
reflected. Prospective changes in direct labor, materials handling, in- 
spection, etc., should be recognized. Anticipated increases or decreases 
in specific overhead costs, such as taxes, insurance, power, maintenance 
repairs, supplies, must be considered. 

The use of a plant-overhead rale should be avoided. Frequently, the 
new equipment is more automatic than the old, and a different cost pat- 
tern will emerge. Payroll taxes, supervision, overtime premiums, and 
other overhead costs which vary with direct labor decline, and repairs, 
maintenance, power, and other costs which vary with machinery usage 
increase. 

Opportunity costs 

Opportunity costs play an important role in capital-investment deci- 
sions. Opport\inity costs represent the loss of alternative income as a 
consequence of action adopted. In an expansion project, the economic 
rather than book value of space required should be charged against a 
proposed investment. In a replacement decision, the reaUzebU value of 
the existing asset should be treated as a reduction of the cost of the 
replacement. 

Interest cost 

Accounting reports and statements typically give recognition to con- 
tractual interest but ignore imputed interest on capital. While the inc 
elusion of interest is indispensable in investment studies, the determina- 
tion of an appropriate rate presents difficulties. Interest sometimes is 
mistakenly considered as being the same as return on investment. Re- 
turn on investment consists of two elements: interest and profit. The 
former represents the cost of money; the latter, a reward for risk and 
uncertaint)'. Interest cost constitutes the minimum acceptance criterion 
for capital-investment projects undertaken for profit. A firm must at 
least recover its money costs before it can realize a profit on its new 
investment. On the other haitd. the minimum acceptance criterion that 
can be considered as a reward for risk and uncertainty varies with the 
nature of the risk assumed. 

Dopreeiotlon 

Depreciation is another cost whose treatment in capital-investment 
analysis differs from other cost accounting reports and analyses. In stud- 
ies designed to reveal the desirability of replacing existing machineiy 
and equipment, depreciation of the unabsorbed book value of an exist- 
ing asset is a sunk cost and is not relevant, except for its tax effect. It is 
only the ecotusmic value of an asset that has relevance in replacement 
decisions. The common error, except for tax savings, of including a loss 
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on the undepreciated book balance of the existing asset in the repUce- 
ment analyst imposes an unjustified penalty on the prosp«tive asset 
and injects an unwarranted element of conservatism into the replace- 
ment decision. 

Estimating the revenue from proposed ccpitol Investments 
In capiUl-investment studies, differential revenue, where measurable, 
cannot be ignored. There are two facets to this problem: (1) the po- 
tentiality, or capacity, of the asset under consideration and (2) the 
marketability of the increased output. 

The potential output of an asset is based on engineering estimates 
and generally can be detennined without great diflBcuIty. Estimating the 
marketability of the product is considerably more difficult. In some situa- 
tions. where the demand for a company's product is expected to remain 
unsatisfied, the practical capacity of the prospective asset will be 
equivalent to the units sold. Generally, however, the determination of 
future revenue possibilities is more hazardous and involves a multitude 
of factors such as consumer reactions, economic conditions, and activities 
of competitors. Under such circximstances. and particularly if the pro- 
posed capital expenditure is substantial, a formal market survey may be 
warranted. 


Income taxes ond capital investments 

Federal and state income taxes result in cash expenditures. Since capital 
Investments are based on cash flows, income taxes are an important ele- 
ment in the decision. While the undepreciated book balance of a dis- 
placed asset is a sunk cost, it does constitute a tax-deductiblc cost and 
to that extent is pertinent in replacement decisions. The disposition of 
the old asset also affects income taxes. If the displaced asset has been 
held for longer than six months and U sold for a gain, the company will 
be subject to a maximum capital gains tax of 25 percent. On the other 
hand, losses sustained on such transactions are first applied against capi- 
tal gains, any excess being deductible in full from ordinary taxable 
income. 

Income taxes have other effects on capital-investment decisions. The 
tax benefits derived from the rapid amortization of defense facilities, 
investment credit, and the use of accelerated depreciation methods in- 
fluence investment policies. Income tax regulations also are a significant 
factor in sale and lease-back arrangements. The percentage depletion 
provisions of the Internal Revenue Code stimulate capital-expansion 
activities in the extractive industries. The privilege of being able to 
carry back and forward operating losses encourages capital expansion 
by reducing the risk involved. 

The tax implications of capital-formation policies are considerable. 
The complexities of the tax laws and applicable court decisions empha- 
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size the need for slu)l in this area. It is desirable for a company to have 
its tax department or outside tax consultant participate in all major 
capital* investment decisions. 


The cost of capital 


In selecting among potential in^'estlnents. a linn should accept only 
those proposals whose expected return, at the very least, will exceed the 
cost of capital to the firm. As a very simple comparison, it would be tin* 
economical for an individual to borrow money for investment purposes 
if he could not invest these funds at a higher rate. The cost of capital 
constitutes the minimum acceptance criterion or cutoff rate of return on 
new investments. Capital projects with returru below the cutoff rate 


dilute stockholders’ e<|uily. Unfortunately, determining the cost of enter- 
prise capital perhaps is the most complex ai>d controversial area in 
finance While it is beyond the scope of this book to explore each of the 
different theories on the cost of capital, the intent is to provide the 
reader with an awareneas of the nature and importance of the problem. 

Several conflicting theories exist in regard to the cost of capital.' The 
cost of capital may be \'iewed from the standpoint of the corporation 
as a borrower or a lender. A "borrowing rate" represents the cost to a 
corporation of funds obtained by it from creditors and stockholders. The 
"lending rate" is based on an opportunity cost concept. According to 
this theory, the corporation always has the possibility ol investing funds 
internally or externally, e.g., in other corporations or government bonds. 
Accordingly, a corporation should only undertake new capital invest- 
ments when the expected return will exceed that of an external invest- 
ment with the same risk. While the borrowing rate changes with the 
equity-debt relationship, the lending rate is unaffected by the financial 
structure of a corporation. 

In practice, it is extremely difficult to calculate lending rates because 
of an inability to find external investments with the same risk as those 
undertaken internally. This book essentially will adhere to the borrowing 
rate approach. 

The borrowing rate may be calculated on an average or marginal 
basis. If an average method is used, it is assumed that new capital pro* 
posals cannot be identified with a specific source of funds but instead 
are derived from a kind of capital melting pot in which all the available 
funds are merged and lose their identity. 

It also is possible to argue that new capital investments are financed 
out of the most recent funds acquired and that older funds are used to 
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maintain existing operations- This marginal approach may be criticized 
on the following grounds: First, funds used can rarely be identified with 
their source. Second, the cost of funds varies substantially according to 
source. Under the marginal method, the cutoff rate for new capital in- 
vestments may fluctuate sharply from period to period, as the financial 
structure changes. This would be most undesirable from the standpoint 
of selecting proposals. Third, for reasons of financial stability, a corpora- 
tion tends to maintain a certain equilibrium between its short- and 
long-term equity and debt capital. Thus, an imbalance during one period, 
arising out of a particular type of financing, tends to be counterbalanced 
in subsequent periods, in order to restore the desired financial equilib- 
rium. 

The cost of capital includes both interest and dividends. This does not 
conform to the accountants' usual definition of cost. Accountants regard 
dividends as a distribution of profits rather than a cost. However, from 
the standpoint of the corporation, as a separate entity, dividends repre- 
sent the cost of the capital provided by its stockholders. In addition to 
interest and dividends, the cost of capital also includes underwriting 
fees, stamp taxes, registration, and other costs related to the issuance of 
a security. 

A corporation may derive funds from the following principal sources: 
common stock, preferred stock, bonds, and reinvested earnings. Before 
examining the cost of these sources of capital more closely, it should be 
emphasized that the actual or legal rate on outstanding securities does 
not represent the true cost of the money provided. An opportunity cost 
concept also applies to the borrowing rate. A company may have a legal 
obligation to pay 4 percent interest on its outstanding bonds. However, 
the current market rate on equti'alent bonds may be 5 percent. The lat- 
ter rate represents the replacement cost of the funds provided from this 
source. If the corporation had no better capital-investment projects 
under consideration, it could at least inv*est these funds in equivalent 
securities at the 5 percent prevailing rate. 

Cost of funds provided by the sole of common stock 
The cost of funds derived from the sale of common stock is reflected in 
the ratio between the market price and expected earnings per share. 
This may be demonstrated by assuming that a corporation is planning 
to issue additional stock to finance an expansion program. Unless the 
new project is able to earn at least as great a return per share as antici- 
pated by the market, a dilution in the value of the stock will occur, with 
an economic loss to the stockholders. It should be emphasized that the 
price-eamings ratio contains futtirc rather than present earnings per 
share. 

Let us assume that two companies, having equally sound financial 
stnicture, ha\'e price-earnings ratios respectively of 20 to 1 and 10 to 1. 
This does not imply that stockholders of the first company are willing to 
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accept a 5 percent return on their investment, since they could invest 
their funds in the second company and earn 10 percent. Actually, the 
stockholders of the first company expect an even higher return than 10 
percent to compensate for the present low rate. Unfortunately, it is not 
possible to specify precisely what the future earnings are that have been 
discounted in the current market price of the stock. For this reason, al* 
though theoretically incorrect, in the illustration that follows it will be 
assumed that the present, known rate of earnings per share is equal to 
the future, or expected, earnings per share. This assumption is com* 
monly made in practice because of uncertainty as to future earnings. 

Exhibit 18-1 shows how a dilution in present stockholders' investment 
occurs if new in\'estments. financed out of common stock, earn less than 
the price-present earnings per share ratio. If the company were to issue 
an additional 100,000 shares of common stock on January 1, 1965, with 
actual earnings as shown, the market price of the stock would decline 
from $40 to This occurs because the market would maintain the 10 
to 1 ratio of price to earnings per share. The $5 decline in the market 
price of a share would result in a $500,000 loss to the present stock- 
holders. Presumably a rational management would not deliberately plan 
to jeopardize the interests of the legal owners of the corporation in this 
manner. Accordingly, if the proposed expansion program could not yield 
at least a 10 percent return, it would be rejected, or the company would 
seek a less costly source of funds than common stock. 
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Cost of funds derived from retained earnings 

Earnings which have been retained in the business represent additions 
lo the stockholders' investment in the corporation. If these retained 
earnings are not reinvested by the corporation so as to yield a rate of 
return at least equal to that which is being earned on the capital pro- 
vided by the common stock, a decline in the earnings on the stock- 
holders total equity will occtir. In Exhibit 18-2, it has been assumed that 
the money provided by the original sale of stock continues to earn 10 
percent in the second year of operations but that the earnings reinvested 
in the business can produce a return of only 6 percent. 

It is apparent that while the earnings per share have increased, the 
rate of return on the total stockhold^* investment (including rein- 
vested earnings) has declined. What is the economic effect of this on 
the stockholder? Presumably, if capital expenditures financed out of re- 
tained earnings cannot yield at least the same rale of return as that 
which is being earned by the funds originally provided by the stock- 
holders, the latter would find it more desirable to withdraw the retained 
earnings in the form of dividends arkd invest them in another company 
which has the same risk but which will pros'ide the 10 percent return 
desired. 

The extent to which stockholden can withdraw earnings is largely de- 
pendent upon the degree of independence possessed by the corporate 
management In regard to the distribution of dividends. In large com- 
panies. those with several hundred thousand stockholders, management 
is generally able to function for long periods of time with considerable 
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independence. A total distribution of reinvested earnings also would en- 
danger the stockholders' original investrrtent. since it would leave the 
corporation with no safety margin as a protection against unprofitable 
years. 

The desirability of the stockholders' withdrawing retained earnings 
for investment elsewhere also is greatly aifected by personal income tax 
rates. If retained earnings are paid out in the form of dividends, the 
stockholders will have to pay a tax on the receipt of the initial dividend 
arkd another tax on the dividends received from the company in which 
the funds were secondarily invested. If the average common stockholder 
in our illustration (Exhibit 18-2) were in the 30 percent tax bracket 
and had the possibility of earning a 10 percent return elsewhere on the 
retained earnings paid out as dividends, he w'ould not benefit from the 
withdrawal as long as the corporation earned at least 7 percent on its 
capital investments financed out of reinvested earnings. 

While no specific answer can be furnished as to the cost of funds pro- 
\'ided for capital investments out of retained earnings, the effect of man- 
agement independence in regard to dividend policies, the need to safe- 
guard the original investment, and the effect of income taxes imposed on 
dividends would seem to indicate that the cost of capital obtained from 
retained earnings is well below that of the rate being earned on the 
common stock. 

Cost of funds provided by the sale of preferred stock 
The holders of nonpart icipating preferred stock are entitled to a stipu- 
lated annual return on their investment, provided the board of directors 
declares dividends. From the standpoint of determining the cost to the 
corporation of funds derived from this source, a regular annual distribu- 
tion of dividends should be assumed. The cost of these funds b meas- 
ured by the relationship between the dividend rate and the current 
market quotation of the security, less estimated issuance costs, as shown 
in Exhibit IM. 

Cost of funds provided by sole of bonds 

Calculating the cost of funds derived from the prospective sale of bonds 
is somewhat similar to calculating that of prefeaed stocks. In addition 
to fhe stated interest rate, the security may be sold to the public at a 
discount or premium which represents an adjustment of the stated inter- 
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est rate to the market rate at lime of issuance. Assuming that an interest 
rate of 4 percent can be predicted and giving consideration to the ex- 
pected issuance costs and bond discount, the calculation of the annual 
cost of a $l,000-denominatioD 10-year bond appears in Exhibit 18-4. 

Since bond interest costs represent a tax deduction, the actual cost of 
funds from this source in the above illustration is 2.16 percent. The fore- 
going method of calculation generally will provide sufficiently accurate 
results However, it does not give consideration to the time value of 
money. The bond issuance costs are incurred Immediately, whereas the 
bond discount is not paid until the maturity date. If a more precise cal- 
culation is required, bond interest tables may be employed. 


Coleuloting the average cost of capital 

Exhibit 18-5 shows how the average cost of capital, using the borrow- 
ing approach, might be calculated for the coming year. The method used 
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confonrs to the views expressed in the preceding pages. The cost of 
funds obtained from reinvested earnings was arbitrarily established 
60 percent of that for common stod(. * 

Determining the cutoff rate 

The average cost of capiul frei;juenny is constrried as representing the 
minimum acceptable rate of return, or cutoff rate, for new investments 
This is a mistaken notion. It will be recalled that we have classified our 
new capital investments in four categories. In regard to the first two of 
these categories, nonprofit projects and nonmeasurablc-profit projects 
the return on investment cannot be computed and must therefore be 
considered as being equal to aero. 

Replacement projects are somewhat different from expansion ^n^'est. 
ments. The>' represent a course of action to which the company Is al- 
ready committed- The present asset generally cannot be dispemed with- 
out affecting an existing production pattern. This asset presumably also 
is part of a scheme which already is producing a profit. The element of 
risk in replacement investments thus is considerably less than in expan- 
sion investments. In replacement projects, the choice facing the com- 
pany is essentially one of timing. When the operating superiority of the 
new asset will result in a cost saving sufficient to provide a satisfactory 
return on the new capital required, replacement becomes desirable. What 
constitutes a satisfactory return? Clearly, this depends on existing alter- 
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native invesdnent opportunities. However, it would not be proper for 
replacement projects to have to contend on the same basis with expan- 
sion projects for available funds. Since replacement projects involve less 
risk, a lower rate of return should be acceptable. 

The lack of return on nonprofit and nonmeasurable-profit projects to- 
gether with the lower return required for replacement projects raise the 
cutoff rate on expansion projects above the average cost of money. As- 
suming that the average cost of capital has been calculated to be 7.7 
percent, as in the earlier example, and that management considers a 
6 percent return on replacement projects acceptable, the determination 
of the minimum, or cutoff, rate of return on expansion projects becomes 
d percent, as shown in Exhibit 18-6. 

The equity-debt relotlonship 

A company’s cost of capital is affected by the nature of its financial struc- 
ture. A firm with high financial leverage (i.Cn ® letge proportion 
of its capital derived from creditors rather than stockholders) normally 
has a low capital cost. 

In calculating the cost of capital, it is necessary to establish the rela- 
tionship between equity and debt. Should this be based on long-run 
past experience, recent past, present, or expected future? Most com- 
panies probably use the present capital structure in computing their 
cost of capital. However, at any given moment of time, the equity -debt 
relationship may be distorted by a current source of capital. In the long 
run this tends to be counterbalanced and the desired equity-debt rela- 
tionship reestablished. Since the cost of capital is used in evaluating 
capital investments that will extend into the future, it seems apparent 
that the proper relationship is one which represents management’s 
desired future financial structure. 


Criteria for evaluating capital investments 

The methods used for evaluating the desirability of capital investments 
range from intuitive guesses to mathematical models. While mathe- 
matical precision is important, it should not be a substitute for judgment. 
Many factors in a capital-investment decision cannot be quantified. In 
this book, five methods for evaluating capital investments will be con- 
sidered. They are: 

1. Pay-off 4. Discounted cash flow 

2. Simple interest rates of return 5. Present value 

3. Annual cost 

The poy-ofF method 

One of the most commonly used methods for determming the desirability 
of property additions is the patf’off method. This criterion requires that 
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the average annual savings or income from a proposed investment be 
sufficient to recover Ae investment within a time period stipulated bv 
the company’s management. The pay-oif (in years) is comput^ as ^ 

Capital investment 


Average annual cash income 


In Exhibit Id'?, the initial cost of a proposed replacement is $10,000. The 
existing asset has a book value of $2,600 and a realizable value of $2 000 
The company s required pay-off period (after taxes) is 4 yean. Since 
the proposed asset is exp^ed to be paid off in less than 4 years, re* 
placement is indicated. 

The loss to be sustained on the old asset and the depreciation of the 
new asset are relevant only because they represent tax deductions and 
thus affect the cash flow. The depreciation is the excess of the new annual 
depreciation charge ($10,000/10) over the present depreciation charge 
($2,600/10). While it is technically incorrect to assume that the present 
assets remaining life for tax purposes is equivalent to that of the 
proposed asset, this assumption simptifles the calculation and rarely will 
significantly distort the results. 

The most important factor contributing to the common use of the 
pay-off method is the ease of calculation and comprehension. Perhaps 
the pay-off method has its greatest usefulness when investment funds are 
exceptionally scarce. It also may be used in selecting between contend- 
ing proposals which arc equally desirable, i.e,. have the same risk and 
rate of return, except for their capital-recovery periods. Many companies 
actually combine the pay-off method with a rale-of-retum calculation. 
Used in this manner, the method has merit. 

There are serious limitations to the pay-off method, and its use may 
result in unwarranted investments.* Many concerns that use the pay-off 
method require an excessively short period of capital recovery. This 
has the effect of establishing an abnormally high minimum rate of 
return. It is not uncommon for companies that are depreciating present 
assets over a 10-year period to specify a 3- or 4-year pay-off period for 
replacemerrts. 

Under the pay-off method, an asset with a long life may fail to meet 
the pay-off time requirement but may yield a greater return over its life 
thar) an asset which meets the pay-off requirement but whose life does 
not extend much beyond the specified pay-off period. *niis is illustrated 
graphically in Fig, lS-1. Machine Y will earn a substantially greater cash 
return during its life than machine X, although Y does not meet the 
required pay-off period. 
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Fig. I9>1 The pey<off method. 


Simplf interest rate*of*r»turn methods 

Several methods may be used to estimate the rale of return on capital 
investments- They fall into two broad categories: those that give con* 
.tideration to the time value of money and those that do not. The latter 
may be referred to as sample interest methods. The simple interest 
methods fail to recognize that the value of money received or expended 
in the future is quite different from current receipts or expenditures. One 
such method is represented by the foUowing fonmik: 

Average annual net cash return — capital recovery 
Initial capital investment 

In the above formula, capital recovery represents the assets annual 
decline in economic value. Because of a lack of information as to the 
actual loss in value, companies using the straight-line depreciation 
method generally equate the capital recovery with depreciation. When 
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an accelerated depreciatioo method is used, capital recovery is apt to 
differ from the book depreciation. 

The application of the above formula may be illustrated by assuming 
that a prospective capital investment wiD cost $10,000 and will have an 
estimated productive life of 10 years, with no salvage value. It is also 
expected that the investment will yield average annual cash revenue of 
$4000 and that cash costs, including taxes, will amount to $2,500. Under 
this method, the investment would yield a return of 5 percent, i.e., 
($1,500 — $1,000 )/$10, 000. The method, is misleading, since it does not 
give effect to the fact that we are dealing with an investment whose 
value constantly is declining. The economic value of the investment at 
the beginning of the second year is $9,000 rather than $10,000. 

Another simple interest method, one which does give effect to the 
decline in value of the capital investment, is 

Average annual net cash return — capital recovery 
Average capital investment 

Under this method, an estimated return of 10 percent is yielded, i.e., 
($1,500 - $1.000)/$5,000. This procedure recognizes that there is a grad- 
ual diminishment in value over the life of an asset by relating income to 
average rather than initial investment. However, it fails to consider the 
time value of money. The present value of a dollar earned in the tenth 
year is considerably less than a dollar received during the first year. 

Another method used for determining return on investment contains a 
cost factor which gives effect to imputed interest. This may be referred 
to as the siraight-line depreciation plus average interest method. The 
interest computation is based on a diminishing capital investment. The 
average annual interest is the arithmetic average of the first years 
Interest Pi and the last year's interest Pf/n, or [Pi + (Pi/n)]/2. 

This method is illustrated in Exhibit Ifi-d. The same facts are assumed 
as in the preceding illustration, except that the interest rate is set at 
the cost of capital to the firm. 

This method appears to yield a substantially lower return (3.4 percent ) 
in comparison with the preceding method (10 percent). This is because 
the imputed interest has been included as a separate cost factor. Actually 
this method produces a combined return of 9.4 percent (6 percent 
interest and 3.4 percent reward for risk). 

Exhibit !$•$ 

Straight-line Depreciation Plus Average Interest Method 


Average annual revenue $4,000 

Average annual operating costa $2,500 

Capital recovery 1 ,000 

Imputed interest (6%) 330 3,830 

Net annual return $ 170 

Average ca pital investment $3,000 

Return on investment 3 .4% 
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There ere lome edvenUgee to this procedure. lAe the other simnk 
Interest methods, it avoids the use of interest tables and formulas 
gives effect to the loss of potential interest income as a consequence of 
investing the funds In this prefect. This method also sepvates the cost 
of capital factor from the reward for risk. However, the return comouted 
under this method is inexact, because, like the other simple interest 
methods, it fails to give coiksideration to the time value of money 

Another dedciency of the simple interest medH>ds is that they cannot 
be applied to capiul investments that are expected to have uneven cash 
flows. Many capital Investments have irregular cash flows. Frequently 
an asset will yield less revenue in its early years of service. This is likely 
to occur when the revenue emerges from a product which Is being 
introduced Into a cmnpetitive market and first must establish itself 
Other investments may obtain more revenue during the early years of 
their lives, as, for example, when a newly introduced product t^porarlly 
“captures’ the market. Cost outbys also may follow an irregular pattern 
Repair and maintenance costs tend to increase during the Uter years of 
operation, ^ 

During recent years, the Aeory and practice of capiul-investment 
budgeting has become much more refin^. This is evidenced by the 
number of companies that have discarded simple interest mte-of-retuni 
calculations in favor of methods that give effect to the time value of 
money- These methods, which all embody the principle of discounting 
future values, are the annual cost method, the discounted cash flow 
method, and the peseot-value method. 

The annual cast method 

In the annual cost method, a comparison is made between two or more 
investment opportunities. All costs, capital as well as operating, are 
converted into equivalent annual costs, and the project which has the 
lowest time-adjusted annual cost is selected. Interest tables are used 
to determine the equivalent annual cost, the rate of interest being estab- 
lished at the cost of capital to the firm, 

Exhibits 18-9 and 18-10 provide Illustrations of the annual cost method. 

Erhibit /I-9 


Annual Cost Method 
Selectinf between Two Altemativea 



CopUal 

CopUal^teopery 

EquuaUiU 


ifmtOnent 

/oetof* 

annual eoti 

Vat A 


.dS03 

11,751.00 

VatB 

1 12,000 

.1710 

1 

2.0S2 00 

1 


* From Table IV io (be Appendix. 
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In Exhibit 18-9, it is assumed that a diemical company is faced with a 
choice between purchasing two vats, each of which will perform 
satisfactorily. Vat A costs $5,000 and has a life of 4 years. Vat B 
$12,000 but has a life 15 years. The pretax cost of capital to the him 
is estimated at 15 percent. 

The capital recovery fact<» 


r f(l + iy 1 


coDverts a present investmeot <4 $1 into equal arwual costs, dependent on 
the life of the investment and interest rate used. Table IV in the Ap* 
pendix contains the capital-recovery factor. Referring to Table IV, we 
look under the interest rate of 15 percent for a 4-year time period. The 
table indicates that $1 invested today in an asset with no salvage value 
at the end of its 4-year life, at 15 percent, represents an annual cost of 
$.3503. Multiplying this capital-recovery factor by 5,000 produces the 
equivalent annual cost for vat A of $1,751.50. Following the same pro- 
cedure for vat B, we obtain an equivalent annxial cost of $.1710 X $12,000, 
or $2,052. Since vat A has the lower annual cost, it represents the more 
economical of the two alternatives. 

The annual cost method also may be used to calculate the optimum 
economic life of an asset. This is useful for companies that possess a 
large number of identical assets, e.g., taxicabs, sewing machines, tractors, 
electric motors. In such situations, the longer the UFe of the asset, the 
lower its average annual capital cost becomes, since the outlay is spread 
over a longer period of time. However, this is offset by rising operating 
costs. The optimum economic life occxirs during that year b which the 
time-adjusted annual cost of capital combmed with operating costs is 
lowest. 

In Exhibit 18-10, it will be assumed that a transportation company is 
using a Urge number of identical trailer trucks costing $15,000 each, 
that the cost of capital is 15 percent, and that the annual operating costs 
and year-end salvage values are as follows: 


Tear 

Optniing 

eo$l* 

Sahage 

value 

1 

t 4,600 

$10,000 

2 

S.lOO 

7.000 

3 

S.700 

4.S00 

4 

6.300 

2.500 

S 

7,000 

2,000 

6 

7,900 

uoo 

7 

9,000 

1,000 

8 1 

10,200 

500 


ll.$00 

-0- 

10 1 

12,900 

-0- 



COST ACCOUNTtNO 


Exhibit IS»I0 
AdquaI Coel Method 





• — 

Opecaiing coHt 

End 

Annual 

Annual 




a/ 

ectl ^ 

(nf9aUtt) 

Pfiscnt 

C44Auiia/itv 



capital 

eatloj 

Uforih of 

prettni 


ynr 

infe$tment 

talrcft 

annutd 

wlh of 

Annual 




operaiing 

annual 

eotl 




coti 

opofaling eoit 


1 

$17,250 

1(10,000) 

$4,000 

$ 4.000 

$4,600 

2 

9.230 

(3.260) 

3.860 

7.860 

4.830 

3 

6,570 

(Uoo) 

3.750 

11.610 

5.090 

4 

5.260 

(500) 

3.600 

15,210 

5,330 

5 

4.400 

(300) 

3.480 

18,690 

5,580 

6t 

3.960 

(170) 

3.4)0 

22,100 1 

5,640 

7 

3.610 

(90) 

3.380 

25.460 ; 

6.120 

8 

3.340 

(40) 

3.340 

28.820 

6.420 

9 

3,140 

-0- 

3.270 

32.090 

6.730 

10 

2.990 


3.190 

35.260 

7.030 


* Piguree rounded to neereet $ 10 , 
t Optimum economk life. 


Tofdl 

onnudf 

(Oft 


m.aso 

lo.aoo 

10.360 

10.090 

9.760 

9.630 

9,640 

9,720 

9.070 

10.020 


As indicated in Exhibit 1$-10, the optimum economic life of a trailer 
^ck is 6 yean. Assuming a tractor has a 3-year life, the data appearing 
in Exhibit 18-10 arc calculated as follows. For different estimated lives, 
the calculations follow the same procedure. 

Annuol cost of invetiment. If we assume that a trailer truck has a 
3-yedr life, the annual time-adjusted capital cost at 15 percent interest 
rate is $6,570, calculated as folk^: 


Years of life 

Capital-recovery cost (from Table IV in the Appendix) 

Capital invcslmenl 

.^nnual capital-recovery cost 


3 

$.4500 

115.000 

$6,570 


Aftnuol j negative] cost of lolvage. The annual time-adjusted cost of 
salvage is calculated in two steps, It first is necessary to determine the 
present value of the salvage. This is done by referring to Table II in the 
Appendix- The present value of $1 received in the future at a stipulated 
rate of interest is shown in this table. Multiplying the present-value factor 
by the amount of estimated salvage at the end of each year provides the 
present value of the salvage. This is then converted into an annual 
(negaNve) cost by using the capital-recovery factor in Table IV of the 
Appendix. Referring to our illustration, at the end of the third year a 
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trailer truck will have an estimated value of $4,500, and the calcxilation 
oi its annual (negative) cost is as foUows: 


sup It Z>e««rmio*»g the Truetd Value of Saloagei 

End of year 

Salves value 

Preseot'Value factor @ 1$% (from Table 11 in tbe Appendix) 
Present value of salvage 

sup St Determining the Annuel (Negotioe) Cost of Salvcgei 


3 

14.500 

$.65$ 

$2,960 


Yean of lift * 

Capjtal'recovery factor $ 1S% (from TaUe IV in tbe Appendix) — $.4360 

presen t value of salvage $2 ,960 

Annual coat of salvage $1,300 


Annual cost of operating. The present value of operating costs is cal- 
culated by multiplying each years actual annual operating cost by tbe 
appropriate present -value factor in Table II in the Appendix. Tbe present 
value of each year's operating cost then is totaled so as to yield the 
cumulative present value of all the operating costs for the asset*s esti- 
mated life. The appropriate capital -recovery factor in Table IV of the 
Appendix is then applied to the cumulative present value of the operat- 
ing costs to determine the annual time-adjusted operating costs. In our 
illustration, the annual time-adjusted cost of operating a trailer truck 
with a 3-year life is calculated as follows: 


Step It Calculating the Cumulatice Prenni Value of Operating CotUs 




Year 



i 

2 

1 

3 

Annual operating cost 

Present-value factor @15% (from Table If 

$4,600 

$5,100 

$5,700 

in tbe Appendix) 

$ 670 

$.756 

$.685 

Present value 

$4,000 

$3,860 

$3,750 

Cumulative present value 

$4,000 

$7,860 

$11,610 


Step 2.' Calcuidlmg the Time-adfueUd Coet of Operating: 


End of year ® 

Cumulative present value of annual operating coats 111,610 

Capital-recovery factor @ IS % (from Table IV in the Appendix) $ 4360 

Time-adjusted annual cost of operating $5,090 

Total combined onnuol copito I -recovery ond operating cost. This is 
equal to the total of the figures calculated in die preceding steps. In our 
illustration, it is equal to $10,360 per year, as shown on the following page. 
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Annual ant of capital I 6,570 

AoDual (oegative) coat of calva;« (1400) 

Annual cost o( operatini 5,090 

ToUl annual coat r<v 3-year Ufa 110460 


In Exhibit 18-10. the Hme-adjusted annual cost is shown for other life 
expectancie up to a majdmutn of 10 years, calculated in the same 
manner as illustrated in the foregoing data for a 3-year life. 


The discounted cash flow method 

Under the discounted cash flow method, it is necessary to calculate the 
interest rate which will discount the expected future cash flow back to 
the present value of the investment. This interest rate must be sought in 
the interest tables by trial and error. * 

If the cash flow is the same each year during the life of the investment 
an annuity exists, and Table I in the Appendix, which discloses the 
present value of an annuity of $1. is used. If the cash flow is irregular 
the cash income for each year must be separately discounted. In the 
latter case, reference is made to Table II in the Appendix. 

It will be noted that only the net cash income or savings is relevant 
and that no provision appears to be made for the loss in asset value, i.e. 
capital recovery- The reason for this is that the recovery of capiul is 
provided for in the interest tables, as will be seen in the proof of the 
illustration which follows. 

In the data used to illustrate the simple interest methods, we dealt 
with a $10,000 investment proposal that was expected to yield $1,500 for 
10 years, i.e., before capital recovery. This is equivalent to an annuity 
of $1,500 for 10 years. Accordingly, under the discounted cash flow 
method, we must find the rate of interest in Table 1 that will make the 
lO-year stream of income equal to $10,000. the present value of the in- 
vestment, Referring to the table, we find that the present value of a 
$1,500 annuity for 10 years at 8 percent is $10,085 and at 10 percent is 
19,218. As shown below, the rate of return on this investment is 8.10 
percent. Exhibit 18-11 contains proof of the accuracy of the rate and 
shows how provision for capital recovery is provided for in the tables. 


Present value of 11.500 @8% ($1,500 X 6.71) $10,065 

Capital investiDent $10,000 

Present value of $1,500 @ 10% ($1,500 X 6.145) $9,218 

Present value at 8% less ca^Htal invesUnent $65 

Present value at 8% leee present value at 10 % $847 

Actual rate: 8% + ((65 X2%)/8471 8.16% 


When an annuity exists, time may be saved in locating the correct 
interest rate by the following procedure: (1) divide the investment by 
the annua] cash flow; and (2) refer to the life expectancy of the invest- 
ment in Table I, locate the interest rates closest to the figure just derived. 
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Exhibit l$~tl 


Proof of DidCOUDUd Flow Metliod 




Bchntf of eopUal 


Priurn on 

Pori ion of eoeh 

Ytat 

inwimenl 

1 Net eoih 

of year 

reeeipis applied 

beginning of 

rteeipU 

ineettmeni oi 

to redueiion of 


ytor 


8.16% 

capital invettmeni 

1 

$10,000 

$1,500 

$616 

$ 664 

2 

9.316 

1,SOO 

760 

740 

3 

8.S76 

1,500 

700 

800 

4 

7.776 

1.500 

635 

865 

5 

6.9U 

1.500 

564 

936 

6 

$,97S 

1,500 

468 

1,012 

7 

4.963 

1.500 

40S 

1,095 

8 

3.668 

UOO 

314 

1,186 

9 

2.682 

uoo 

219 

1.281 

10 

1.401* 

1,S00 

114 

1.366* 


* Differtne* b due to rouodinf . 


and interpolate. Thus, in our illustration $10,000/$1,500 ■ 6-67, which is 
between 8 and 10 percent on the IChyear line of Table 1 in the Appendix. 

The discounted cash flow method, like the annual cost me^od, is 
useful in selecting among two or more competing capital proposals with 
different cash flows and estimated lives under certain conditions. Exhibit 
I8'12 shows that machine A yields a higher rate of return, although its 
annual cash income is $400 less than that of machine B. This, of course, 
is due to its longer life. 

The discounted cash flow method is particularly useful in situations 
where the estimated net cash receipts do not follow an even flow. Table 
I in the Appendix is no longer relevant, since we now are not dealing 
with an annuity type of cash flow. Instead, we must refer to Table II of 

Exhibit li-It 


Comparison of Conpctinx Proposals — Discounted Cash Flow Method 



Machine A 
{extimaled 15- 
yeoe life) 

MdcAine B 
{eeiimaied 10^ 
year life) 

Initial cost 

$6,000 

$10,000 

Estimated averaae annual cash revenue 

$2,200 

$ 2.700 

Leaa: Estimated average annual cash costa. . . . 

900 

1.000 

Estimated net cash income 

$1,300 1 

$ 1.700 

Rate of return (from Table I. Appendix) 

14% 

11.1% 
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Eahihit I$’J$ 


Use of Discounted Ceeh Flow Method 
For Irreguler Annual Cash Flows 


1 

Year 

Eitimaied 1 
fut cash 
rtteipU 

Prutni mI«k 

(TeW« //, 
Appendix) 

Present voiue 
of ensh 
receipts 

Present oalue 
of SI at i0% 
//. 

Appendix) 

Present mIiu 
of cash 
receipts 
ati0% 

1 

$12,000 

.893 

110.716 

.909 

$L0 908 

2 

12,000 

.797 

9,564 

626 

9,912 

9.012 

3 

12,000 

.712 

6.S44 

751 

4 

8,000 

634 

5.068 

.663 

5,464 

$ 

8.000 

567 

4.536 

621 

4 958 

6 

8.000 

507 

4,056 

.564 

4St2 

7 

4.000 

452 

1,606 

.513 

V 1 V A m 

2 052 

8 

4.000 

404 

1.616 

467 

1,666 

9 

2.000 

361 

722 

424 

B4ft 

10 

2,000 

322 

644 

366 

W V 

772 

ToUl... 

172.000 


$47,294 


$S0,316 

N0T8: By interpolatJoo. rate of relura 

• 10.2% 




the Appendix, which shows the present value of $1 earned or paid out at 
different interest rates and at a specified number of years in the future. 
This type of cakulation may be illustrated by assuming that we are seek- 
ing the return on a $50,000 capital investment, with an expected life of 
10 years and no salvage value. It is estimated that the net cash receipts 
from the asset will amount to $72,000 and will be greater in the earlier 
years, as indicated in Exhibit 18-13, By interpolation, a rate of return 
of 10.2 percent is obtained. 

In actual practice, calculating return on investment may be more 
complicated than indicated by the preceding discussion. This is illus- 
trated in the case presented in the Chapter Supplement. 

The present-vdue method 

Under tlie present-value method, the estimated cash income during the 
life of a proposed capital investment is discounted at an established 
interest rate. The interest rate used will vary according to the risk 
involved but should be higher than the cost of capital to the firm. As 
long as the present value of the projected cash flow exceeds the present 
value of the capital investment, the company is assured that the estimated 
return is greater than the minimum that it is willing to accept, con- 
sidering the risk involved. 

Exhibit 18-14 presents two illustrations of the present-value method. 
In case A. the cash flow represents an annuity, and Table I in the Ap- 
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Exhibit li^l4 
The Preseot'vaJus Method 


Com 4: 

Facte: 

Ca^Ul iDveslmciil $10,000 

Eatlmaied aonual cash jEKome $3,200 

life of |»oject 5 years 

Rate of return stipulated 20% 

Solution: 

Annual cash income $3,200 

Present value of $l @ 20% for S years $2 991 

Present value of cash flow $9,571 


(^nee imseot value of cash flow is leas than present value of 
capiul investment, the proiect is rejected.) 


Care B: 

Facta: 

Ca|HUl investment $8,000 

Estimated annual cash income: 

First year 3,600 

Second year 3,000 

Third year 2,800 

Fourth year 2,000 

Fifth year 1.000 

Ra te of return stipulated 20 % 


Solution : 


Ytv 

Annual eah 
income 

Prtseni polue 

Pretenl value 
of eathfiwf 

1 

$3,600 

.833 

$2,999 

2 

3,000 

694 

2,082 

3 

2.800 

.579 

1,621 

4 

2,000 

.482 

964 

5 

Total 

1,000 

.402 

402 

$8,068 


(Since the present value of the cash flow exceeds the present value of investment, 
the project is approved.) 


pendix is used. In case B, the cash flow is irregular, and Table II in the 
Appendix is used. Since in case A the cash flow discounted at the 
desired rate of return is less than the present value of the investment, the 
proposal is rejected. The reverse is true in case B, and the investment 
is approved. 

It is evident that since the rate of return is stipulated, the present- 
value method avoids the need of calcdating the correct interest rate, 
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CAHTAl EOUiPMCNT MHACEMENT ANALYSIS 


1« S<Ajt<> of Arwlytii 

2 
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Speclel Repetn: 


Sub CeAlrool Ceitt; 


Other Itome (eaploin on revtrte tide); 


ToNli; |e S 7 
25. 

25. Next Yn. Verlenee in Operetloe Cett (A Mlnm 9): 


27, (Next Yeort Cepitel Cett eP (Urernlnp Exlthn 9 EqvSpmeni) 

28. Reiterotive RepQln S ^ ^ ^ 

^ tfff ^ |R«trore*ive tepem S X6%) 

Yoon Effect Ive ti 


to Pete: — \ mio I led Cett : ^6**^ 

SiA. » 

Intended Retele, Selk'o^e or 
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21. Totpl Next Yn. Cett fo* Ex^itinp Equipment (C + 0 * E * F) 

0 

Totel Next Yn. Coct for E$t. Cett Imtotled 

22. Propoied EQuIpment Chert ^ % * lot. 6% fetal /^ % K% 

H $ fJa 

33. firtt Yeon Geln H er lew thru replaetnp exittinp equipment (G*H) (taklnp 
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Approved by Dote: Colculered by: _ D^ 


Fig. 18-2 Capitsl equipment replacement analysis! the Terborgh method. 
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Pig. 184 Capital equipment analysis chart: the Terbor^ method. 
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AS under the discounted cash Bow method. However, under the present- 
value method, management cannot be informed as to the precise rate 
of return expected on an investment 
This disadvantage of the present-value method has largely been over 
come by using the cost of capital as the interest rate and calcuUtine 
indices which indicate the extent to which the cost of capital or minimum 
rate is exceeded. The present-value index is equal to the discounted 
cash flow divided by the present value of the capital investment If we 
assume in case B of Exhibit IS-U that the 20 percent interest rate 
represents the cost of capital, the present-value mdex b 1.01, ie 
8,068/8,000. Investments with greater rbks would require higher present- 
value index ratings for approval. ^ 

The Terborgh method 

Important contributions to the theory and practice of capital budgeting 
have been made by George Terborgh. Perhaps the most interesting 
aspect of the Terborgh, or MAPI, method relates to the timing of re- 
placements. In replacement decisions we ve confronted with the alterna- 
tives of continuing to use the present asset for a longer period of time 
or replacing it. The Terborgh method determines the economic desira- 
bility of making the replacement by comparing the “adverse minimum'* 
cost of the present asset with that of its challenger. The adverse minimum 
cost is defined as . the lowest time-adjusted average of capita) cost 
and operating inferiority obtainaUe from one machine.’*’ The Terborgh 
method essentially represents an extension of the annual cost procedure. 
Terborgh has developed a simple graphic method for determining the 
timing of replacements (Figs. 18-2 and IM). While a comprehensive 
discussion of the Terborgh method is beyond the scope of this book, 
readers particularly interested in the theory of capital budgeting may 
wish to be familiar with Terborgh s Dynamic Equipment Policy. 


Other aspects of capital budgeting 

Initiation of projects 

The initiation of a capital- investment proposal generally begins with a 
request for project authorization at the department or plant level. In 
some plants, a standing profit improvement committee is charged with 
the responsibility for seeking out and evaluating capital projects. If a 
project is approved, it is included in the divbion’s capital budget, which 
is submitted to the president or an executive committee for final approval. 
The amount of capital investments that can be approved at dtferent 
corporate levels generally is specified. In many large companies, the 

' W. T«ra«r 9 h, OyAmlc Eqvipawit (N*w Yerki McOt«w<HII| l^k C«n* 

194aj, p. 64 . 
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6iul capital budget is submitted to the board of directors together with 
a schedule showing the proposed sources for financing the expenditures. 

The budget period 

A company should have both long-range and short-range capital budgets. 
The long-term capital budget deals with uncommitted funds. It need not 
be a detailed or formal type of document and may consist of a general 
estimate of capital needs based upon marketing expectations during the 
next 5, 10, or 15 years. The principal advantage of a long-run capital 
budget is that it serves as a guide to present capital financing and 
dividend policies. 

The short-term capital budget generally coven a period of 1 or 2 
years. It consists of uncompleted projects carried over from prior years 
plus new capital expenditures that have been approved. It is supported 
t)y project details which describe the nature of each investment, timing 
of expenditures, and estimated profitability, i.e., where profit improve- 
ment is the objective and is measurable. 


Audits of capital expenditures 

After a capital-investment project has been undertaken, it is desirable 
to determine whether the expected return on investment has been at- 
tained, This may be accomplished by an audit of the actual expenditures 
and revenue attributable to the project. The audit may occur during the 
life of the project or at its completion. Many companies use a formal 
system of reporting which compares project estimates with actual results. 
‘Hie following advantages maybe derived from this procedure: 

1. When executives are aware that their project estimates will be 
audited, they are likely to exercise greater care in the preparation of 
the data. 

2. Postcompletion audits often reveal the causes for errors contained 
in the original estimates. This leads to more precise estimating in the 
future. 

3. Audits disclose the reasons for not achieving the expected return 
on investment. Often, it may be possible to take additional action to 
restore the desired profitability. 


Chapter supplement: discounted cash ilow method^ 

Nature of proposal 

The capital-investment proposal under consideration concerned the 
acquisition and construction of a new marketing wholesale plant. The 


* Satad Ma«n Ivriktaliad by So cony Mobil Oil Coabo"y> li^c. 
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company was to 6nance the purchase of land and construction of the 
plant, and to hold title to the land, building, and other improvements 


Investment factors 

Investment factors include (1) initial cash outlays. (2) subsequent cash 
outlays. (3) cash recoveries. (4) yearly cash intake, and (5> length of 
economic life. The first three factors are shown below: 


Muft of inmiment 

Time of expenditure 

Amouni 

Initial cash outlays: 



Land 

3 yean before 0* 

1100,000 

Plant coDst ruction 

2 years before 0 

250,000 

Plant construction 

1 year before 0 

0* 

150.000 

100.000 

Plant coDstruciion 

Electric pumps 

0 

150,000 
125 000 

Loading racks 

0 

Total iTutial cash outlays 


$875,000 

Subsequent ca^h outlays: 



Electric pumps 

21 years after 0 

$150,000 

Cash recoveries: 



Land 

30 yean after 0 

$100,000 

Electric pumps 

30 yean after 0 

42.262 

Total cash recoveries 


$142,262 


is Ihc point ai which the proposed project starle to operate. 


Yearly cash intake estimates are shown in Exhibit 1S*16. Economic 
lives for computing depreciation by the sum-of-the-years-digits method 
are as follows: 


VN'holesate plant 30 years 

Electric pumps 20 years 

Loading racks 35 years 


The calculation of the return on investment appears in Exhibits lS>i5 
and 15-16. In a project such as this, where the capital expenditures occur 
at different time intervals and where the cash intake flow is irregular, 
the proper rate of return is that which equates the present value of the 
cash intakes with the present value of the cash outlays. The present 
value of the cash outlays is shown in Exhibit 16-15. In Exhibit 16-16, it 
is necessary to calculate the income tax outlay before the net cash intake 
can be determined. Depreciation, which is not a cash outlay, must be 
computed in order to determine the income taxes. In this illustrabon. the 
sum-of-the-yean-digits method was used for depreciation. The first years 
depreciation (Exhibit lS-16) was calculated as follows: 
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A9S<t 

Cm/ 

Sum-o/Ahe-yiari 
di^iU fae(ot 

Depreciation 

Building 

ssoo.ooo 

.0045 

132.2$$ 

Loading racks 

125,000 

.0556 

6,945 

Electric Dumos 

ISO.OOO 

.0952 

14,26$ 

ToUl 



153,488 


The rate of return of 10.6 percent was arrived at by interpolation. 
This is the only rate that will equate the present value of the cash intakes 
with the cash outlays. 

In the foregoing case, it will be noted that the investment had a 
residual value at the end of its life. The present value of this residue was 
calculated and deducted from the present values of the initial and subse- 
quent investments. 

The same type of calculation frequently is used in regard to working 
capital. Increases in working capital are a part of the total capital in- 
vestment. The present value of annual increases or decreases in working 
capital minxis the present value of the residual working capital remaining 
at the end of the pro|ect's life should be handled in exactly the same 
manner as the present value of cash intakes and cash outlays for land 
and electric pumps in the preceding illustration. 
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Problems and cases 

!$•! method- II has b«n argued that the pay-off method generally 

provides a built-in safety margin to allow for risk and uncertainty. Comment. 

J8-2 Coptfal-invesfmeftf procedure. You are requested by the president and princj. 
pal stockholders of the Melody Music Box Corporation to submit a report 
containing a recommended ctpital*inve$tment procedure for the company 
The company is a closed corporation, and the market value of its stock is not 
known. The company consists of several small plants located In different parts 
of the country and a home office in Chicago. The president does not believe 
in the effectiveness of committees and likes to make all major decisions him- 
self. However, the company has been expanding rapidly, and the president 
does not have the time to consider details. The company at present is using 
the pay-off method for evaluating capita I -ir> vestment proposals. 

Required: 

1. In outline form indicate the topics that you would include in the report. 

3. How should the cost of capital be calculated in a closed corporation such 
as this? 

CopUol recotrery and depreci/rtion. U ruler the present value and discounted 
cash flow meth^s. capital recovery of Initial investment increases each year 
during the life of an asset. However, for accounting purposes, depreciation 
may be the same each year (straight-line method) or may decline (accele- 
rated-depreciation method). Does this invalidate the effectiveness of these 
two methods? 

18*4 f^oru^uantUative criteria. The president of a large company has allotted availa- 
ble funds to an investment proposal with a calculated return of ]5 percent in 
preference to one with an estimated return of 20 percent. The chief industrial 
engineer has been critical of this decision and seems to have lost respect for 
hJs boss's judgment. Do you agree with the engineer? 

18*5 ffucf notions and capital inoeshnentf. Do you believe that consideration 

should be given in capltal-investrrtent decisions to possible future changes in 
the value of the cunency? 

18*6 Foliow-up on capital investments. The mterrral auditor of a large corporation 
has received a menv> from the vice-president of finance. criticl 2 ing the audit 
department for never having inclitded in their audits follow-ups of capital 
investments made by the company. Do you think this b a proper function of 
interrial auditing? On the assumption that you do, prepare an audit program, 
indicating the general audit steps required to verify capital investments. 

J8~7 Changes in source of copifof and cost of capital. *Xast year. 60 percent of our 
long-term capital was procured from common stockholders. This year, shoe 
we issued additional common stock. 70 percent oi our funds b derived from 
this source.** %Vhat effect does thb have on the cost of capital? Should a 
company's cost of capital be recalculated each time a change in its capital 
structure occurs? 

iS*8 ^ capital. In a ebss lecture, a professor argued that the cost of capital 

derived from common stock is reflected in the eamings-^ce per share ratio. 
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A student Inquired, Testerfay. the eaming>-pric€ ratio for 'IBM was 1 to 70 
and for Atlantic Refining 1 to 15. Does this mean that the cost of capital 
derived from common stockboWers is 4.7 times greater for Atlantic Refining 
than for IBM? Do you really think IBM stockholders would be satisfied to 
earn only 14 percent on new capital investments?" 

flequired: Suppose you were the professor; how would you answer this 
question? 

Cost of equity capital. Etra Solomon states that "there are at least four 
possible criteria in use for measuring the cost of equity capital (derived from 
the issue of new common stock). Of these, only one is valid." He lists the 
four possible criteria as follows: 

1. A project should be accepted if the rate of return which it promises is 
higher than the rate of return cunently being earned on existing corporate 
capital. 

3. A project should be accepted if the rate of return it promises is higher than 
the present ratio of dividend payments to the market price of exbting shares. 

3, In order to be acceptable, a project's rate of return has to be higher than 
present earnings per share relative to present market value per share. . . . 
we shafi refer to this measure as C/P. 

4. , , . Instead of £. the current earnings per share, the numerator should 
measure management's best estimate of what average future earnings 
would be If the proposed capital expenditure were not made. We shall 
refer to this concept as 

Assume that the following data apply to a corporation: 

1. Tout book value of plant and equipment 

2. Total ca^UlisatioD 

S. Current earnings. $3 per share, or 

4. Current dividend. 12 per share, ct 

5. Current market value 120 per share 

6. Beat estimate of future annual earnings without expan«on 

project 

7. Best estimate of future annual earrungs if expansion project 

is accepted 

8. Salvage value of project 

9. Present ontUy required for project 

10. Uoderwriliog and Dotation expenses 

Required: 

1. Using each of the four criteria for the foregoing data, what would be the 
company's cost of capital derived from the sale of common stock? 

S- What principal argument can you provide to support each method? 

3. What are the limitations of each of these methods? 

4. Which of the four methods is the only theoretically sound criterion? %Vhy? 

5. V\'hich method U likely to be mo^ commonly used irs practice? Why? 

1 8- JO between aitematioe investment possibilities. A milk company has a 

choice in purchasing vats. Vat A costs $6,000 and has ati estimated life of 10 
years. Vat B costs $8,000 and will last 15 years. The company’s cost of capital 
before income tax is 16 percent. Which type of vat should it purchase? 

'Th« qMOraliont and a^lefiol in lti« Df« derr««4 tron Stto Solomon, ' Moeswrinq 

o Compony'i Co«1 of Copirol.” Jovmcrf of ivtlRO»». School of Iwtintit of iho UnWorthy of 
Chicogo. Octon«c. ItSS. 


$30,000,000 
1.000,000 shares 
$3,000,000 
$ 2 , 000,000 


$3,300,000 

$4,200,000 

$ 6 , 000,000 

$ 6 , 000,000 

- 0 - 


18-9 
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18-11 of copital-inveftmeni oalculcHon, A company b coosidering the 

replacement of an existing madiine with a simnar-purpose but improved 
machine. The following data were submitted to the president: ^ 

Present machine: 


Cost 

. $12,000 
6,000 


Accumulated depredation 

Book value 


$ 6.000 
1.000 

Less: Salvage value 


Loss to be sustained if replaced 

$ $.000 


Proposed machine < 10-year life) 

110.000 


Estimated cost savings per annum: 

Labor hours saved 

1.000 


Average present rate per hour 

12 00 


Savings in labor 

Plant overhead rate 

12.000 

150% 

12,000 

Savings in overhead 

3.000 

Total savings lo operating costa 

Less: Loss on old machine 

$5,000 

600 

$5,000 

InstsUstion of new machine 


Toul 

$$.600 


Per annum.. 

560 

Total estimated annual cost savinp. . 

. 

$4,440 


P«y-oif -j-jjp- - 2-s y«M» 

4 440 

Return on investment — ^ — ■ 44.4% 

10,000 

Re 9 uired: Evaluate the data submitted. 

18-12 ^^^ormining optimum economic life. The Easy Ride Taxi Company has 
franchises in several large cities along the East Coast. It operates in excess 
of 2,000 taxicabs. The president has requested that you infoim him as to the 
optimum number of years to <^>erate the average Uxl before trading it in 
for a new one. The company uses a 10 percent rate for the cost of capital 
for investments of this type. Your study reveals that the company has been 
purchasing new cabs at $3,200 and that trade-in values and operating and 
maintenance costs are as follows: 


Ytof 

End of year 
frade-in folue 

7ofa/ oAntuif operating and 
moinUnanct cosU 

1 


% 460 

2 


S40 

3 


640 

4 

■BSH 

760 

5 


1.040 

6 


1,360 
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fo TP Methods for colctdotin^ return on investment. The Tasty Tea Corporation t$ 
buying a new Wending machine. The blender wil! cost $50,000 
and will have on estimated lO-year life and an annual income of $10,000 
after taxes but before depreciadon. 

Bei^uired: 

1. Calculate the return on investment, using original investment, average 
investment, and the discounted cash flow method. 

2. Evaluate each of these methods. 

3. Prove that the discounted cash flow method provides for capital recovery. 

Ifi 14 ^ saiesmens core. The Fine Food Company maintains a large 

sales force. Each salesman is required to tise his own car for traveling and is 
reiinbursed by the company at 10 cents per mile traveled. The company also 
pays for all car insurance, lite cars average 22.000 miles a year. 

The company is considering the following two alternative plans: 

1. The company will purchase and maintain its own fleet of cars. Under this 
plan, the cost of each car will be $3,600. and it will have a 3-year life. 
Average annua] operating costs are estimated as follows: 

Gasoline and oil $.0227 per mile 

Repairs and naialenance $.0068 per mile 

Tires and parts I.OOSS per mile 

Insurance 1110 per annum 

Depreciation $1,200 per annum 

License 120 per annum 

2. The company will lease the cars at an annual cost of $1,700 per car. Under 
this plan, the lessor will pay for repairs and maintenance, insurance, and 
licenses. 

hequired: Assuming that the company's aftertax cost of capital is 7 percent 
and that a SO percent tax rate applies, whidi plan should the company approve? 

18*1S hi delivery feet. Lacy’s Department Store maintains a large fleet 

of trucks to make deliveries to its customers. The company recently has had 
a study made which concluded that the optimum time period to retain a truck 
was 5 years. This was based on the assumption that the average truck would 
continue to travel 20.000 miles a year and that during the 5-year period a 
truck’s cost would be as follows: 



laveatment $6,400 

Salvage value (end of Sth year) 500 

Annual operating costa: 


Repairs and 
miseellaneous 


$ 900 
1,100 
1,SOO 
1,800 
2,100 


Drieets' nlaties 
end fringe henefiU 

Ges end oi7 
(per mile) 

$6,200 

$.04 
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Acme P.r«l C^pwy. which «ttsfaceoriJy serves e number of other 
in the City, hes offered to provide the seme service et $10,400 per tnir^V 
year. Ucy*s pretax cost of eapiul has been calculated at 15 petwt. ^ 

Required: Should Lacys continue to operate its own fleet of tnicb nr «K.snU 
it accept Acme’s offer? ' ° 


Chftwifig between aitemative Investments. The Forbes Steel Corporation has 
$2,000,000 available for its equipment modernization program, These funds 
can be invested in several alternative machines, with equal risk. Of the various 
potential invettmenU. machine A and machine B will yield the highest re- 
turns. The pertinent data applicable to these two machines are at follows: 



Machine A 

Machine 8 

Initial outlay 

Average annual cash savings .... 
Economic life 

$1,000,000 ^ 
$S73.S00 
$ years 

$2,000,000 

$802,200 

10 years 



If machine A is purchased, it is possible to invest the additiona) $1,000,000 in 
other machinery with the same risk, but having a return of only 17 percent 
after taxes. The company uses the sum-of-the-years-digiu method for calculat- 
ing depreciation and pays income taxes at a rate of 54 percent. 

Required: How should the company invest the $2,000,000 so as to maximize 
its return? (Based on material furnished by $ocony Mobil OO Company, Inc.) 

18^17 ^fcision to invest in oU tveUs. Oil Enterprises. Inc., owns or leases a number 
of small and cr»ediun-sued oil fields th^ghoui North and South America. 
The company does not engage in oil exploration but attempts to develop and 
produce oil from established sources, During the year 1962 its earnings after 
taxes amounted to $9,000,000. Its balance sheet, prepared at die close of 
1962, is presented in condensed form in Exhibit I. 

The company has an opportunity to purchase certain oil wells already in 
existence. It is estimated that in each of the 5 succeeding years these wells 
will produce 60,000, 60,000, 50.000,30,000, and 20,000 barrels of crude ofl. 
The price of the property, induding existing equipm^t. is $165,000, to be 
paid at the signing of the contract, plus an annual royalty of 50 cents a barrel 
produced. 

It is believed that the company wiB be able to obtain $3 per barrel for 
crude produced during the next 5 years. Depredation and depletion are esti- 
mated at 50 cents a ^rrel. However, for tax purposes an additional depletion 
allowance equal to 10 cents per barrel will be allowed as a deduction. Fixed 
cash costs are expected to be $15,000 a year and variable costs SO cents a 
barrel. 
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Exhihit i 

OIL ENTERPRISES. INC. 
Cwleosed Etluice Sheet 
Aa At Decembtt 31. 1962 


A$itU 

Current assets 

Fixed assets 

Other assets 

Total assets 

LiabUiiiu 

Current Uabilitiea 

LoDg'term iodebtednees 


20*ysar 3 % debentures 140,000,000 

4% S-year notes 10,000,000 


Total liabilities 

S{^khold€fs' tquUy 

S% preferred— ouUtaodi Of 400.000 sham, par 

1100 (market value II 10} 

Common — outstanding 600.000 shares, par $100 

(market value $150) 

Earned surplus 

Total stock holders* equit y . 

Total liabilities and stockholders* equity . . 


$150,000,000 

140.000.000 

lO.OOQ.OOQ 

$300,000.000 

$ 60.000,000 


50,000.00 0 

$110,000,000 


S 40,000,000 

60.000.000 

90.000.000 

$190.000.000 

$300,000,000 


Required: Should the company make the Invesbnenl? The company calculates 
the cost of iu capita) derived from retained eamtngs in the same manner as 
from common stock. Income taxes are calculated at 50 percent, 

15*18 Lease or buy. A large national corporation which has been renting its elec* 
tronic daU'processing equipment is now contemplating the purchase of the 
same units, The monthly rental fee per unit is indicated in Exhibit I, The 
rental contract provides for maintenance service without additional charge. If 
the same units are purchased, in addition to the purchase price, maintenance 
charges would amount to $46,400 during the first 3 yean, $54,800 for the 
next 3 yean, and $65,800 for the last 3 years. The manufacturer wiU not 
contract for maintenance service on equipment older than 9 yean. The com- 
pany therefore estimates the life of purchased units at 9 years. The company’s 
cost of capital, after taxes, is 6.5 percent, and its income tax rate averages 50 
percent ol net income. The company uses a straight-line depreciation method. 
Although the equipment is not expected to have any resale value at the end 
of 9 years, for tax purposes the Treasury Department requires that deprecia- 
tion be spread over 16 years. 

Required: 

1. Should the company purchase these units? 

2. What nonquantitative factors are important in a decision of this type? 
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Init 

Monthly 
rtnfol 
ptr unit 

A/umber 
of unitt 
rrquiTfd 

Totot 

rental 

eo*i 

PurcAcie 

price 

Key punch 

t 10 

2 

1 20 

$ 1,000 

Key punch 

to 

34 

1,360 

68.000 

Printing card punch . ... 

60 

1 

60 

3.000 

Verifier. 

so 

10 

$00 

25,000 

Sorter 

110 

2 

220 

11,000 

Sorter 

2S0 

8 

750 

37.500 

Col la lor 

21S 

2 

430 

21,500 

Card proving unit 

612 SO 

1 

613 

30,650 

Alpha accounting machine . 

800 

4 

3,200 

200,000 

Reproducing punch .... 

IS3 

5 

66S 

33,250 

Computing punch ... 

163 

1 

168 

6,900 

Gang summary punch 

85 

2 

170 

8.500 

Carditype punch 

55 

1 

5S 

2,750 

Alpha interpreter 

18S 

2 

370 

18,500 

Electric calculator 

460 

1 

460 

19,000 

Megnetic'iape unit 

700 

9 

6,300 

279,000 

Output typewriter . ... 

iS 

1 

45 

2,250 

Facsimile posting machine 

35 

1 

85 

1,750 

Computer processing unit 

3.285 

3 

9,705 

451,300 

Card reader punch 

sso 

3 

1.650 

74.400 

PrinUr 

775 

8 

2,32$ 

92,400 




$29,096 

11,387,650 


18^19 in produd improvemtnt progrom^ The Union Wallboud Com* 

peny manufactures and sells unpainted wallboard at a price of 1205 per 
thousand square feel, on which its contribution margin is $23.50 per thousand 
square feet. 

Several competitors of the Union Wallboard Company recently have intro* 
duced competing waUboard, which is being prime*painted at their factories. 
Union’s product manager has requested that facilities be provided to prime* 
paint its wallboard, so that the company may retain its share of the market. 
On the basis of a market survey, the product manager has estimated the com* 
pany’s sales for the next 10 yean and the lost sales if the company fails to 
prime*paint its product. This is shown in Exhibit 1. 

The controller estimates that variable working capital amounts to approxi* 
inately 30 percent of sales, and the production engineer estimates that the 
additional facilities required to prime*paint are as follows (all such equipment 
will have 10*year lives): 

1. Roller-coaling unit paint application, 50*ft drying 


oven. 23-ft cooling section $50, 000 

2. Taper stacker to prevent damage to painted sheet IS.OOO 

3. Dustproof conditioners 10,000 
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Exhibit I 


UNION WAIXBOARD COMPANY 
Product Manager's Estimate of Sales 
(In thousands of square feel) 


Year 

FcTfcast nla 
of pfimt-poinltd 
walfboard 

1 

Fortcasi lost sales 
if tHiiioard if 
not painted 

1 

2.400 

1.300 

2 

2,600 

1.600 

3 

3.200 

1.900 

4 

3.SOO 

2,200 

S 

3.800 

2,500 

6 

4,100 

2.800 

7 

4,400 

3.100 

8 

4,600 

3.300 

9 

4,600 

3,500 

10 

S,000 

3,700 


The painting operation can be installed In a few weeks. It would occupy 
space at present used by a tenant who pays $2,000 a year rent. The company 
>MS not decided wheth^ or not to renew the lease, which has just expired. 

The product manager states that the competitive price of prime-painted 
wallboard would be $15 per thousand square feet hi^er than that of the 
present unpainted product. Incremental factory materials, labor, and overhead 
resulting from the painting operation are calculated at $13.50 per thousand 
square feet. In addition, added cash discounts to customers urould be 30 cents 
and selling and administrative expenses 70 cents per thousand square feet. 

The company's management is willing to undertake the investment provided 
that a pretax return on investment is obtained of at least 20 percent. 

Required; Using the present-value method, calculate whether or not the 
company should undertake the investment. 
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In the evolution of cost accounting in the United States, major attention 
has been given to the measurement, control, and reporting of produc* 
tion costs. Distribution costs and administration costs have not been 
accorded such emphasis either by management or in the literature of 
accounting until more recent years. 

Perhaps the major obstacle to the designing of a distribution cost data 
accumulatior) scheme for management planning and decision-making 
purposes is the lack of a single, uniform factor with which distribution 
costs vary or are directly related. A second complicating fact is that at 
the time when a distribution cost is incurred, it is impossible to antici- 
pate the classification which may be necessary for any particular plan or 
decision alternative, since there may be an infinite number of possible 
plans and decisions. 

In addition, distribution cost relationships change as marketing strate- 
gies change and as distribtition and promotional programs are adopted 
or changed. Once a particular program or strategy is adopted, many dis- 
tribution costs become fixed or sunk costs rather than costs which are 
direct or variable with respect to any particular factor. The appropriate 
data for any accounting analysis depends upon the purpose of the 
analysis and the point in time at which the analysis is made. 

For planning and decision-making purposes, therefore, special studies, 
rather than continuous day-to-day classification and recording of cost re- 
lationships. may be the most plausible method of accounting in the 
distribution cost area. 

Nature of the distribution function 

The distribution function may be defined broadly as the task of getting 
the manufactured product to the firm s customer in return for the agreed 
monetarv remuneration. So defined, the distribution function includes 
both marketing and transportation. For cost measurement and control 
purposes, the total distribution function may be divided into the func- 
tions of: 

I. Demand creation and demand sustaining (advertising and sales 
promotion ) 

584 
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2. Storage aod warehousing 

5. Transportation 

4. Customer financing and collection 

Costs in function 1 often are called order-getting costs; those in 2, 3, 
and 4 are known as order-fiUlng costs. Within the firm, this division fre- 
quently is the basis for organization and the assignment of responsibility. 

Noture of distribution costs 

The reader should recall that production costs may be recorded by ob- 
ject of expenditure and also by department or function for control pur- 
poses. All production costs eventually are assigned to production output 
on some orderly basis for purposes of inventory costing and income 
determination. 

Distribution costs conventionally are not inventoriable costs; i.e., they 
are not assumed to attach to product for income determination purposes. 
Rather, these costs are assigned to the period in which they are Incurred 
and therefore are commonly referred to as expenses, or period expenses. 
In this respect, the accounting for distribution costs is less complex than 
accounting for production costs. 

For management control purposes, standard or normal distribution 
cost rates may be developed for each of the functions of distribution 
when the organizational arrangement of the firm is on a functional basis. 
Frequently this is not the case^ and management controls are more dif- 
ficult to administer. Responsibility accounting, which requires organiza- 
tion along functional departmental lines, may thus be less easily imple- 
mented in the distribution area. 

Most distribution costs are indirect and non variable with respect to 
total sales activity. Since generally only direct and variable costs are 
considered controllable, control through departmentalization, in a man- 
ner similar to that in production cost control, is somewhat hampered in 
the area of distribution costs. 

There is a fundamental distinction between production costs and dis- 
tribution costs. In production, once the products to be manufactured 
have been determined, the goal is efficiency and reduced production cost 
per unit of product. In other words, efforts are directed toward cost 
minimization within certain quality standards. In marketing and distri- 
bution, on the other hand, the relationship of distribution costs to sales 
dollars is of prime importance. The goal is not distribution cost mini- 
mization but rather tnids to be profit maximization, or at least profit 
maintenance and enhancement. Neither, under selective selling, is the 
goal that of sales volume maximization, contrary to the prevalent and 
strong assumption of many sales managers. 

Refinements in distribution cost occountin 9 and control 

The degree of refinement in accounting for and controlling distribution 

costs varies in business practice. The simplest, and perhaps crudest, 
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method is that in which normal or standard distribution cost allowances 
are based upon a fixed percent of sales. For example, 30 percent of sales 
revenue may be established as the distribution cost allowance. This per- 
«nt may be broken down into a certain percent for each of five or^six 
functions of distribution. In some cases, such as advertising in particular 
a fixed dollar allowance or appropriation may be established, with al- 
lowances for other functional classifications based upon a percent of 
sales. ^ 

A further refinement is found in the technique of classifying sales by 
product, territory, or distribution outlet and establishing allowances for 
total distribution expenses or for each of the functional distribution 
groupings- For example, on the basis of study and analysis, a normal 
distribution cost allowance may amount to 40 percent of sales of product 
A and 28 percent of sales of product B- Or a normal transportation cost 
allowance may be set at 10 percent of sales in area X and 30 percent of 
sales in area Y. Or ^rhaps a normal advertising allowance may be 40 
percent of direct -mail sales and 10 percent of retail outlet sales. 

A third technique is to classify all individual or functional groups of 
distribution costs according to their direct relationship or variation with 
specific factors of variability. This involves a substantial amount of study 
and analysis. The results of such efforts, however, are useful both for 
planning and control. 

Typically, for planning and decision making, production costs may be 
classified according to their directness or indirectness with respect to 


Exhibit 19^1 

A.B.C. CORPORATION 
Time Standards 
Billina 

Time per 
i/mice. 


Optnlicn min 

1. Select order and position 11 

2. Select blank invoice and position 19 

5. Type face of Invoice 28 

4. Type body in voice 91* 

$. Clear machine 05 

6. Select envelope and position 09 

7. Type envelope 2$ 

8. Clear machine 05 

9. Allowaoceforerasures. corrections, and ribbon changsa .21 

Total studied time 2.17 

Personal habits, fatiaue, etc ,35 

Standard time allowance per invoice 2.50 

* Based on average invoice sire. 
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product and their variability with production volume. Volume is the 
import snt factor of variability in decisions involving the fixed and vari- 
able nature of costs and the relevance of costs for a proposal or plan. 

In distribution costing, however, there are many factors of variability 
with regard to which it may be important to know the directness or in- 
directness of particular distribution costs, depending upon the particular 
purpose for which an analysis is made. In other words, many distribution 
costs vary with factors other than total sales volume itself. This is illus- 
trated in Exhibits 19-1 and 19-2. 

Exhibit 19-1 shows how engineered standards might be established to 
control billing costs. This type of standard generally has applicability 
only in activities that are largely repetitive and involve a sizable work 
force. Engineered standards have been used in such activities as billing, 
packing* shipping, warehouse receiving, and truck deliveries. 

There are limitations to the tise of engineered standards in the distri- 
bution field. First, distribution activities lend to vary to a considerably 
greater extent than in the factory. Invoices and orders differ in amount. 
The size, weight, and location of units to be shipped affect the shipping 
time per order. Deliveries and delivery routes rarely are sufficiently 
standardized to warrant the employment of time standards. Second, the 


Eshibit 19>t 

THE BATES COMPANY 
Variable Budcet 
Midwestern Warehouse 
Year Ended December 31. 1963 


Vniii nctind tltippt4 • 


SMjee 

sse.eee 

MO.OOO 

; 1 

1 dSO.OM 1 

IB 

7i0M0 

/amicn mm 



se.oM 

M.M0 

M.ooe 

1 

1 cs.ooo 


tSfiOO 

>Kgr«/uaM taptw* 

VarbUr tee* 





■ 


Sakria: 

SwawrtwOQ . . 

riaad 

s is.aee 

ZS.SM 

ss.aee 

1 is.eee 
saeoo 
ss.eoe 

t 12.000 
21.000 
27.000 

1 1 12.000 

1 20.000 

1 J7.000 

t 12.000 
20.000 
41.000 

0 12.000 

31.000 

41.000 

^ID99. . « . » . 



r IMQ 

UalU r««a*v«d 

MatartiU Boviat. 

UedU («cti«r4 

40.m 

43.000 

40.000 

40.000 i 

$2,090 

SS.OOO 

Order p««kiQa. • • 

ViUU ehipped 

M.we 

i *4.000 

72.000 

w.ooo 

00.000 

96.000 

PecUof 

UalU thipped 

SS.MO 

1 ss.ooo 

30.000 

41.000 

44.000 

47,000 

L>e<Un( 

Uolte ahipprd 

H.NO 

20.000 

22,000 

2S.000 

20,000 

41 ,000 

BUSov 

Iftvoicn bilM 

r4.«M 

24.000 

27.000 

27.000 

20,000 

20.000 

MuQMoaM* 


zi.ose 

1 20,000 

20.000 

20,000 

20,000 

26.000 

PMUf* 

loroecM ballad 

i.eae 

UOO 

1,200 

1,200 

1.400 , 

l.SOO 

Peckiof Bstvlab 

Uaitf ehippad 

rs.Me 

•2,500 

00,000 

97.S00 

lOS.OOO 

1I2.$00 

W*r*boMe .. 

r*i«d 

St.«M 

».000 

20,000 

20.000 

20,000 

26.000 

OSm eoppUea 

lavoacaa ballad 

«.2eo 

0.400 

0.000 

6.000 

7.000 

7.200 

Depradatios 

Farad 

SS.MS 

ss.ooo 

ss.ooo 

SS.OM 

ss.ooo 

22.000 

Taste iiiMrtnc*. . 

Fiiad 

9.M« 

o.ooo 

0.000 

9.000 

9.000 

9.000 

UUliCia 

FSrad 

II.OM 

11.000 

11.000 

11.000 

11.000 

11,000 

Total 


Mss.zoa 

S400.0M 

OSll.OOO 

0536,600 

0$40.400 

f$93.200 

































ACCOUNTING 


measurement of a single activity may require several different bases for 
measurement- Third, determining the factor of measurement may be dif- 
ficult, e g,, invoice lines billed, units of different sizes and weights 
packed. Fourth, the establishment of engineered standards in the distri- 
bution area are apt to be resisted to a greater extent than in the factory' 
where the tradition of standards has been established longer. 

Exhibit 19-2 presents a variable budget for the Midwestern warehouse 
of the Bates Company. The variable budget allowance « perhaps a more 
common type of distribution standard, since it relates to the company's 
profit plan. The variable budget is based on past experience adjusted for 
expected trends. ' 

Presumably, the Bates Company will adjust the variable warehouse 
expenses to the actual activity level and then compare the adjusted 
budget allowances with the actual expenses. This method has sUous 
limitations as a basis for cost control. The indices of measurement do 
not always provide a sufficiently precise guide to actual expenditures, 
particularly in month -to-month comparisons. The guidelines generally 
are too broad. For example, the mix of units received or shipped affects 
the level of receiving and shipping salaries, 


Distribution cost opplicotions 

In the remainder of this chapter, a series of case illustrations will be 
presented involving the use of specific costs for selected distribution 
decisions. The following will be considered: 

1. Product-line evaluation 

2. Order size profitability 

3. Delivery route decisions 

4. Selecting among alternative channels of distribution 

5. Determining the optimum number of salesmen 


Product-line evaluation 

In evaluating a product or product line, many factors must be con- 
sidered, including growth trend, competition, profitability, and capital 
employed. Product profitability statements are a major source of infor- 
mation. They indicate products which should be pushed or eliminated 
and suggest areas of cost reduction. Product profitability statements are 
indispensable in pricing decisions. They serve as a guide to establishing 
salesman incentives. Yet. a considerable number of businesses do not 
prepare product profitability statements, To a large extent, this condi- 
tion prevails among concerns that do not maintain cost accounting 
systems. 
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Even among companies that utilize cost accounting, the manner and 
frequency of preparation of |tfoduct profitability statements vary greatly. 
Many companies prepare statements only for product lines, rather than 
for individual pr^ucts. Some companies prepare product reports at 
regular time intervals — monthly, quarterly, or annually; others do so only 
5 pt ymodically. Some firms prepare product statements which include 
allocated selling and administrative expenses and variances from stand- 
Old; others compute only gross profit and contribution margins. Some 
companies show only return on sales; others also give effect to return on 
investment. 


(Iluslroiion of product-tine evaluation 

The Mohawk Company cortducts an annual review of the profitability of 
its product lines. *rhe pertinent data reported to management appear in 
Exhibits 194 and 19-4. In Exhibit only the direct revenue, costs, 
and capital investment are included. 

After receiving ct^ies of Exhibits 194 and 19-4, each product-line 
manager is required to prepare a report encompassing the answers to 
the questionnaire appearing in Exhibit 194. The report is accompanied 
by a 1-year and S-year projection of product-line profitability similar in 
form to Exhibit 194. 


Bxhihit 19^ 


THE MOHAWK COMPANY 
Profitability Analyoi a P roduct Lioe 1 
For the Yean Ended December 31. 1962 and 1963 



im 

/9€3 

Ooita produced 

30,000 

12.000 

Uoeold unite — end of year 

4.500 

10.500 

Unite eold 

47.500 

36.000 

Avenge unit price 

380 

$100 

Soles 

. $3,600,000 

$3,600,000 

Market potential achieved 

29 0% 

27.4% 

Variable selling coata 

$760,000 

$730,000 

Variable factory coats 

$1,210,000 

$1,150,000 

Contribution margin 

. $1,830,000 

81.720,000 

Contribution ratio 

48.1% 

47.8% 

Direct fixed coeU 

3S90.000 

$600,000 

Direct |xx>duct*liDe ^ofit 

. $1,240,000 

$1,120,000 

Direct |«)fit on sales 

32.6% 

31.1% 

Direct break-even point 

. $1,226,600 

$1,255,200 

Direct-capital investment 

1980,000 

$940,000 

Direct return on direct investment . 

126.5% 

119 2% 

Turnover of direct investment 

3.86 

3 83 
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THE MOHAWK COMPANY 
Causes of Chan^ io Profiubility — Product Li&e 1 
1963 in ComparisoD with 1962 

Chao^as id direct*product profitability: 

(1) Due to decrease io total market 

(2) Due to decrease in share of market 

(3) Due to increase io avenfe price 

(4) Expected decrease id variable sellio^ cosu due to decline in 

volume 

(5) Increase io variable selling costs due to increase in selling 

costa per unit 

(6) Expected decrease in variable factory coaU due to decline 

in production level 

(?) Increase in variable factory coats due to increase in cost per 


unit produced; 

Raw materials prices l-llD.fiOO 

Raw materials utiliaatiMi + 30»20(1 

Direct'labor rate - 16$.000 

Direct'labor efliciency + 60.000 

Variable factory overhead + 32,000 


Change in contribution margin 
(B) Due to increase in direct fixed coats . 
Decresse in direct*product profit 

Changes in direct return on direct investment: 

(9) Due to decrease in return on sales 

(10) Due to decrease in turnover of inveatmeni 
Change in direct return on direct investment. 


B-7Sl,B40 

-16B.160 

+720.000 

+ 164,000 

-IS4,000 

+ 193.600 


-133.600 
$- 110,000 
- 10 ,000 
$- 120,000 


-5.7% 

- 1,6 

“ 7 . 3 % 


The compulations supporting ihe data appearing in Exhibit 19>4 
follow: 


(1) Decrease in total market: 

Total market— 1962 (47.SOO/.29). uniU 163.793 

ToUl market— 1963 (36,000/-274). uniU 131.30? 

Decrease io total market, units 32.406 

Product line's share of market — 1962 x .29 

Product line's share of total market decline, uniU 9.398 

Average price— 1962 X$B0 

$751.840 

(2) Decrease in share of market: 

Total market — 1963, units (item 1 above) 13l,3B? 

Decline in percent of market obtained (.29 — .274) X 016 

DniU lost because of decline io share of market 2.102 

Average price — 1962 X$80 


$168,160 


BISIIIIUTION «0*T AMAIVSI* 

(3) Pnce increase: 

Umts boM— 36,000 

Avenoe price increase per unit <|100 180) XI20 

8720.0(10 

(4) Decrease in varialile seUino costa due to dedine lo volume: 

Variable setling per unit sold^ 1962 (8760.000/47.SOO) $ 14 

Fewer units sold — 1963 (47.S(H) ^ 36,000) X 11,500 

liiMOO 

(5) Increase in variable selliof costa due to iocrMse in variable 
selling costa per unit sold: 

Variable selling coeU per unit 8old-'l962 <3760.000/47.SOO) II 6 . 000 

Variable selling coeta per unit sold— 1963 (1730.000/36.000) $20 . 277 

Increase in variable selting coata per unit aold — 1963 $4,277 

Unila sold— 1963 X36,000 

$134.000 

(6) Decrease in variable factctf y costa due to decline in production 
level: 

Variable factory coat per unit produced — 1962 

($1,210.000/50.000) 124.20 

Fewer units ^oduccd in 1963 (50,000 * 42,000) X 3,000 

$193,600 

(7) Increase in variable factory coeU per unit produced: 

Variable factory coet per \iiiit produced — 1962 

($1,210.000/50,000) 124.200 

Variable factory coat per unit produced — 1963 

($1,150,000/42.000) 27.381 

IncreaM in vaiiable factory coal per unit $3 161 

Unite produced — 1963 X42.000 

$133,600 

(8) Increase in direct fixed coala: 

Direct fixed coals— 1963 $600,000 

Direct fixed coata— 1962 $590,000 

$ 10.000 

(9) Decrease in direct return on direct investment due lo deciease 
in return on sales: 

Direct return on sales— 1962 32.6% 

Direct return on sales— 1963 31.1% 

Decrease in direct return on salea 1.5% 

Turnover of capital— 1963 X3 83 

S.7% 

(10) Decrease in direct return on direct investment due to 
decrease in turnover of investment: 

Turnover of direct investment— 1962 3.88% 

Turnover of direct i n vesUnent— 1963 3.83% 

Decline to turnover of investment . OS % 

Direct return on salea — 1963 X31 . 1 

1.6% 
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THE MOHAWK COMPANY 
QuesUoaoure fw Product-lJm Analyiie 

1. What factors caused the increase or decrease In total market? Will this 
trend continue during the coming year? The next 5 years? 

2. What are the causes of the increase or decrease in the product line’s 

‘"d promotion, design changes, 
etc.)? WiU this trend continue next year? During the next 5 years? What slew 
are you planning to increase the share of market? ‘ 

3. As a consequence of the answers to questions I and 2, what changes In 
facility requirements are planned for the coining year? The next 5 years? 
Show estimated return on all ina|or capital additions. 

4. Are any major price changes planned for the coming year? If so what 
are the reasons? What effect do you think this will have on the number of 
units sold? 

5. If variable selling costs per unit have increased, indicate the ceasons. 
Do you expect them to continue to increase m the coming year? The next 5 
years? 

d.. If variable factory costs per unit have increased, indicate the reasons. 
Do you expect them to continue to increase in the coming year? The next 5 
years? 

7. Consolidate your answers to the foregoing questions, and prepare a 
proRt projection for the product tine for the coming year and for the next 5 
years. Show the expected direct return on direct Investment. 


Order size profitability 

Small orders are less profitable than Urge orders, because costs do not 
rise proportionately to increases In the size of orders. Certain costs re« 
main relatively constant regardless of the order size. Other costs rise 
with increases in order size but at a decreasing rate. Thus, the cost per 
unit shipped decreases with increases In the size of the order. 

The seriousness of the small-order problem is evidenced by the results 
of a study conducted by the National Industrial Conference Board:' 

This study of the experience of 254 companies shows that the problem 
of filling small orders is widespread in Industry. It is faced not only by 
manufacturers of small, inexpensive products Wt also by producers of 
bulk commodities or heavy equipment to whom an order worth several 
hundred dollars might be considered “smal)’* and result in an operational 
loss. 

Small orders occur lor a variety of reasons. The study of the National 
Industrial Conference Board lists the following types:- 

' Smoll and Stvdi» !• e«>inat» Pdiky, Bd, Sd, NalioAol In* 

duitri«l Conl*f4nc« ao«rd, p. 5 . 

’ ibid., pp. a, 7 . 
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J The repair part — maintenance parts required io conjunction with 
equipment sales. 

i. The emergency order — a cu^omer who is faced with an unexpected 
and critical ne^- 

3. Oversight orders — small items omitted by oversight from a previous 


order. 

4, Fill-in orders— orders required to fill in and balance customers’ 


stock. 

5. Hand'to-mouth buying— orders arising from lack of inventory con* 
trol or poor buying habits of customers. 

S. Drop shipments — small shipments made for the convenience of a 
middleman directly to his customer. 

7. The small account^smalJ accounts will ha>'e a tendency to submit 


proportionately smaller orders. 

6. Trial orden — small orders requested by customers to test the 
saleability of a product. 


Procedure for onalyzing order size profitobility 
In attempting to measure order size profitability, it is first necessary to 
establish the order size classifications. This will vary in difierent com* 
panies, since a large order for one compan)' may be a small one for an* 
other. Perhaps the most logical method for establishing the order size 
categories is to make a statistical sampling of in^'Oices. This will reveal 
a pattern for setting up the order size ranges. It is then necessary to de* 
termine the total sales in each order size. This can be accomplished by 
using the same sample data. Thus, if 500 invoices, selected at random, 
are regarded as representing an adequate sample, these invoices may be 
used as the basb for establishing the amount of total sales which fall 
within each order size. 

After the total sales have been divided according to order size, it is 
necessary to associate relevant costs with the order size. Only those costs 
which relate directly to the size of orders are pertinent. They may in- 
clude certain fixed as well as variable costs. If by eliminating the small 
orders it is possible to reduce the number of delivery trucks used, the 
cost of these trucks becomes a relevant cost. If on the other hand, the 
space occupied by the credit department will not be affected by the 
elimination of small orders, these costs are not relevant. 


Illustrotion of order size analysis 

The Elegante Hosiery Company’s plant and main ofiBce are located in 
New York City. Local deliveries to customers are made in company- 
owned trucks. Hosiery sold outside the New York area is shipped by 
common carrier, and transportation costs are prepaid. In January. 1963. 
the company’s president requested that a study be made of the firm's 
profitability by order size. 

During 19^, the company's sales amounted to $6.5 million, on which 
a profit of $536,000, or S2 percent of sales, was earned. Tests indicated 
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that the product mix was essentially the same for both large and small 
orders. In the Elegante Hosiery Company, production costs are not 
affected by the size of orden, since piquets are made for stock. The 
results of the study appear in Exhibit 19^. 

Costs were assigned to the different order sizes as follows: 

1. Freight costs were charged on the basis of freight rate differentials. 
Since freight rates vary with the weight of shipments, freight costs are 
proportionately higher for small orders. 

2. Time studies were made of the personnel directly engaged in 
shipping. It was found that the time required to ship larger orders was 
greater than for smaller orders but that the time increased at a de- 
creasing rate. 

3. A study of the local delivery function disclosed that the major por- 
tion of the delivery time cycle was spent in transportation and that there 
was no significant difference in delivery time between large and small 
orders. Accordingly, delivery costs were assigned to order sizes on the 
basis of the number of orders delivered. As a result the small order sizes 
were charged with a proportionately larger share of these costs. If the 
distance traveled to deliver the smaller orders exceeded that of the larger 
orders, additional weight would have to be given to this factor. This 
might occur if the smaller orders were received primarily from small 
specialty shops located around the periphery of the city, whereas the 
larger orders were derived from centrally located department stores. 

4. Salesmen were required to submit a recapitulation of the number 
of customers visited, the frequency of the calls, and the estimated time 
spent per call. These data together with an analysis of the size of orders 
submitted by each customer provided a basis for allocating salesmen’s 
costs to the different order sizes. 

5. Time studies showed that the credit department activity varied 
with the number of orders processed and the credit risk involved. A pro- 
portionately greater share oi the credit department salaries was charged 
against the O-to-llOO and $101-to*$300 order sizes because of the greater 
number of orders and the poorer credit status of these customers. 

6. The order-taking costs represented the salaries of two clerks who 
received telephone orders. These costs were allocated on the basis of a 
sampling of orders received. 

7. The salaries of the billing clerks were distributed to the order size 
categories on the basis of the total invoice lines billed. 

Alternative possibilities resulting from order size analysis 
When the results of a study of order size profitability produce a pattern 
similar to that in Exhibit 19-6, a company is confronted with several al- 
ternative possibilities for profit improvement. Can the cost of processing 
small orders be reduced? Should price differentials be established ac- 
cording to order size? Should small unprofitable orders be eliminated? 

A study of order size profitability should suggest possibilities for cost 
reduction. Credit department costs, including losses from bad debts. 
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generally are disproportionately greater for small orders. This can be 
averted by requiring cash payments for all orders below a stipulated 
mmunurn. Selling costs can be reduced by eliminating salesmen’s calls 
on customers who habitually submit unprofiuble size orden. 

If freight differentials are a major cost element, it might prove more 
economical to handle small orders throu^ regional distributors, to 
whom goods can be shipped in carload lots. Packaging costs often can 
be reduced on small orders. Clove, hosiery, or tie companies that nor- 
mally box their products may find it advantageous to replace the box 
with a less expensive paper sack for small orders. 

Billing costs mi^t be eliminated by posting to the small-order cus- 
tomer’s account directly from the order. While the customer would not 
receive an invoice, the charge would appear on his monthly statement. 
The processing cost of small orders also sometimes can be reduced by 
establishing a separate department to handle such business. 

One of the commonest methods for coping with unprofitable small 
orders is through price differentials. Companies that resort to price dif- 
ferentials should make certain that their actions are in compliance with 
the Hobinson-Patman Act. This statute imposes heavy penalties on con- 
cerns which discriminate on prices among different purchasers, provided 
the goods are of a like grade and <|uality and the effect of such discrimi- 
nation is substantially to lessen competition or to create a monopoly. It 
is permissible under the Robinson-Palman Act to establish price differ- 
entials which are based on traceable differences in the cost of manufac- 
ture, sale, or delivery of products. Price differentials may assume the 
form of penalties or service charges on small orders or the granting of 
quantity discoimts on large orders. From a psychological standpoint, the 
latter method is preferable. 


A company that cannot reduce the cost of small orders sufficiently to 
make them attractive or that does not fee) that it is advantageous to in- 
stitute a system of price differentials ines itably will be faced with a de- 
cision as to whether it would be more profitable to eliminate the small- 
order business entirely. 

It is apparent from Exhibit lff-6 that the Elegante Company is sustain- 
ing an out-of-pocket loss on orders of less than $100 in the amount of 
$14,700. The elimination of this order size would therefore increase the 


company’s profits. However, before discontinuing these orders, con- 
sideration should be given to other factors such as these: What effect 
will the elimination of these small orders have on large orders, particu- 
larly if the small orders consist largely of parts or fill-ins? What are the 
growth possibilities among small-order customers? 


Delivery route decisions 

In many industries, it is customary to deliver products to customers in 
company-owned trucks. W'here this occurs, delivery costs often represent 
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A si 2 eable portion of the total cost of products sold aiid should be con- 
trolled carefully. Proper cost control requires the> segregation of all costs 
directly related to delivery routes. Certain of these costs, such as truck 
depredation, insurance, and garage space, are fixed. Other costs, such as 
gas and oil, repairs, maintenance, and drivers* commissions, are variable. 
If a large fieet of trucks is maintained, it may be desirable to establish 
predetermined standards. Truck cost standards can be established in 
terms of truck miles. Loading and unloading standards can be based on 
the number of units delivered. 

Route profit and loss statements are useful. They suggest cost reduc- 
tion or other possibilities for profit improvement. These statements should 
disclose the revenue earned on each route less variable factory costs. 
Itemized route costs should then be deducted to yield the direct route 
profit. 

Illustrative example of route decisions 

The Glendale Dairy Company operates a plant in the city of Karris- 
town. The company serves a population of 50,000. Its sales territory is 
divided into six milk routes and one ice cream route. Related products 
such as sour cream, coffee cream, and buttermilk are sold on the milk 
routes. Routes 1 and 2 cover the central part of Harristown. Sales on 
route I are made exclusively to stores at a price which is 2 cents less 
than to house customers. Sales on route 2 are made to schools and hos- 
pitals, as well as to stores. Schools and hospitab are granted a special 
discount. Sales on routes 3 to 6 are primarily to house customers, al- 
though some sales also are made to schoob and factories. Smaller trucks 
are used for house deliveries than for store deliveries. The customers on 
routes 3 to 6 primarily are located in the suburbs of the city. Route 7 
consists exclusively of ice cream deliveries to stores. A special refrigerated 
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GLENDALE DAIRY COMPANY 
Route Sales for the S Years Ended December 31. 1962 


Bouit 

195S 

19SS 

mo 

mi 

im 

Route I 

1130.000 

$134,400 

$141,200 

$146,000 

$150,600 

Route 2 

118.100 

120,000 

123.200 

125.400 

127.400 

Route 3 

49,000 

49,200 

49.700 

50,100 

50,400 

Route 4 

3S.000 

35.700 

35.500 

36,000 

36,400 

Route 5 

50.100 

50.800 

$2,300 

54,600 

36.000 

Route 6. . . 

49,500 

49.700 

54,200 

36,400 

38,600 

Route 7 

158,000 

163.400 

167.100 

168,600 

170,000 

Total 

$589,700 

$603,200 

$623,200 

$637,100 

$649,800 

Percent of 1958 

100.0 

102.3 

105.7 

106.1 

110.2 
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Exhibit 19>i 

GLENDALE DAIRY COMPANY 
Route ProfiUbility 
Yeer Eoded December 31. 1962 
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truck i$ used for this route. The tchia) sales for the seven routes during 
the 5 years ended December 31. 1962. are shown in Exhibit 19.7, 

At the close of the year 1962, a route profit and loss statement was 
prepared as shown in Exhibit 19.$, The company's profit was not COO' 
sidered satisfactory, and a study of the possibilities for profit improve- 
ment was undertaken. 

The Glendale Dairy Company makes daily milk deliveries to its house 
customers- A market survey was initiated to determine what the effect 
on sales would be if house deliveries were made on alternate days. The 
results indicated that a loss of approximately 10 percent in volume could 
be expected, since not all house customers had sufficient refrigerator 
space to maintain a 2-day supply. AHemate-day deliveries would permit 
the combining of route 3 with route 5 and 4 with 6, with a resultant cost 
savings. The combining of these routes would necessitate the use of a 
larger delivery truck. It was estinttted that the costs of a combined route 
would be about equal to the present costs of route 2, except for drivers’ 
salaries ($6,600). 

Since this is a long-term decision, the discontinuance of a route re- 
sults in a cost saving from the elimination of truck depreciation. No con- 
sideration was given to the interest saved on the reduction in investment 
in trucks, because the effect would be slight. 

Exhibit 19*9 Is a revised profitability statement for 1962 after giving 
consideration to alternate-day deliveries. On this basis, profits would 
have been $25,505 instead of $15,630, an increase of almost 65 percent. 
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Exhibit J9*9 

GLENDALE DAlBY COMPANY 
R«viwd Route ProfiuUlity 
Year Eoded December 31, 1^2 

Combined Cotnbirud 





route* 

route* 




Houie t 

Route $ 

4 and € 

3 and 5 

1 Route 7 

Tclal 

* 

ViritblB UCMy cobU 

$150,800 

8127.400 

835.680* 

89S.760 

• 8170.000 

8629,640 

100.800 

94.200 

55.260* 

59.220 

• 117,000 

426,480 

pjcWry mvpn 

$ 50,000 

8 33,200 

830.480 

I36.S40 

1 53,000 

8203,160 

Boul« eotU: 

Driven’ ealarin 

1 7.200 

8 6.900 

1 6,600 

8 6.600 

8 7,100 

8 34,400 

Payroll texei. frioae beoeSts 
DeDnciatioo 

720 

690 

660 

660 

710 

3,440 

1.400 

I.42S 

1.425 

1.425 

1.000 

7.475 

Rapiin 

MeiDtooance 

200 

17$ 

175 

175 

300 

1.025 

230 

210 

210 

210 

250 

1,110 

Tiree and other parU 

125 

ISO 

ISO 

ISO 

ISO 

725 

iMurenoe 

250 

250 

250 

250 

250 

1.250 

Gts tod oil 

750 

700 

700 

700 

750 

3,600 

Uceoset, Uiee and toUi 

75 

60 

60 

60 

70 

325 

Oaraee cosU 

175 

170 

170 

170 

175 

860 

MiMvlUneoua 

75 

100 

100 

100 

70 

445 

Total 

1 11.200 

S 10430 

810400 

810,500 

1 11,625 

8 54.65$ 

Direct route pro6t 

$ 38400 

8 22.370 

819.920 

826.040 

8 41.375 

8148.505 

Le»; t'lied factory, tellina and 

admiolatrativa coau 

Met profit bofora taiiea 






123,000 
1 25405 


* Ori^nal <iete le« 10%. 


Selecting among alternative channels of distribution 

A manufacturing company may market it$ products in several different 
ways: It may employ its own salesmen. It may utilize the services of 
middlemen, such as wholesalers or commiss^n merchants. It may estab* 
lish its own retail outlets. It may even sell directly to the ultimate con- 
sumer by combining Hs factory and sales efforts at a single location as in 
the case of small factory loft operations in the clothing indxjstry. Fre- 
quently, a company will employ two or more different marketing meth- 
ods simultaneously. The selection of an appropriate channel of distribu- 
tion constitutes an important marketing decision, since the final choice 
generally will have a significant impact on profits and growth. 

A number of factors may affect the selection of a company’s sales 
outlet, among which the following are perhaps most important: 

I, Industry pattern. In industries where traditional channels of dis- 
tribution exist, a company may have little choice but to conform to the 
existing pattern. Electric appliances customarily are sold through 
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regional distributors, who presumably are able to reduce sellmg cosU by 
handling several noncomp^ng lines. Wearing apparel is nomally sold 
directly to retail stores by the manufacturer's salesmen. 

Financial status of the firm. Small firms cannot always afiord the 
initial and continuing expenses of selling directly to customers, particu* 
Iwly if long periods of time are required to develop a satisfactory level 
of sales, Middlemen may perform services such as warehousing, billing, 
and credit collection, in addition to selling. Small companies which may 
be pressed for liquid capital, may find it financially desirable to avoid 
sustaining these high costs. 

3. Product charactwistics. The nature of the products sold affects the 
selection of channels of distribution. Companies selling highly seasonal 
items may find it too costly to maintain a pennanent sellmg staff. Finns 
that produce complicated products, whose sales require technical compe* 
tence, wish to train their own sales force. Concerns sellmg small inex- 
pensive items find it more profitable to sell through a distributor, who 
can carry several noncompeting lines. 

4. Nature of the market. The nature of the market affects the selection 
of a company's sales outlets. If consumers are clustered, it may be more 
economical to sell to them directly. Other methods may be more ex- 
pedient if customers are widely separated. When a company's personnel 
are unfamiliar with a market, as in the case of foreign sales, the uHliza- 
lion of an existing local channel of distribution is generally more ad- 
vantageous. 

1 Profitability. The relative profitability of alternative marketing 
channels is a basic consideration. Long-run profit projections are re- 
quired. since a sales outlet cannot easily be eliminated once having been 
established. The profit forecast should show the volume, costs, and 
profits for the alternative channels. Volume is particularly important 
when excess capacity exists. Only those costs which vary with the alter- 
native channels are relevant. 

Illustrotiort of the use of quantitative data in selecting among 
alternative chonnels of distribution 

The National Appliarwe Company manufactures three products which 
are sold throughout the country. The factory is located in Newark, New 
Jersey Factory shipments are made to company-owned warehouses 
located in each of 20 sales districts. In addition to employing its own 
salesmen, almost half of the company's sales are made through distribu- 
tors, All shipments, whether to distributors' customers or to salesmens 
accounts, are made directly from company-owned warehouses. The com- 
pany salesmen generally handle the larger accounts and also devote ap- 
proximately 40 percent of their time to working with distributors and 
their customers. Distributors are granted a 20 percent discount in ac- 
cordance with the prevailing industry practice. The distributors render 
no service other than selling. 
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Eshihit 19-10 


THE NATIONAL APPLUNCE COMPANY 
Groes Profit oo Distributor Sales-^CIeveitdd District 
For tbe Year Eoded December Zi, 1962 


Pndatt 

VnU$ 

toid 

VnU 

price* 

Unit 

cotl 

SaU$ 

Cbri of 
tala 

Gro$$ 

profit 

A 

40.000 

t 8 

t 7 

$320,000 

8280,000 

$ 40.000 

B 

20.000 

12 

10 

240.000 

200,000 

40.000 

C 

S.OOO 

16 

12 

80.000 

60,000 

20,000 


6S.OOO 



1640.000 

$$40,000 

$100,000 


*Nel alter 20% discount. 


In January. 1963, the sales vice-president requested that a study be 
made which would show the effect on profits if the distributors were 
eliminated and all sales handled directly by company salesmen. The 
Cleveland district was selected as the test area. An analysis of the gross 
profit earned on distributors' sales for 1962 appears in Exhibit 19-10. 
The projection was to be made for the succe^ing 5 years, from 1963 
through 1967, and was to be based on 1962 selling prices, costs, and 
product mix. The company's market research department estimated that 
the following decline in sales could be anticipated as a consequence of 
eliminating distributors: 


Year 

Units expected to be told 
h dictrihuUfrt' custemers 
by company talesmen 

Percent of 
shipped by 
ditleih\dors in 

1963 

32.500 

50 

1964 

39.000 

60 

196$ 

48.730 

78 

1966 

$8.SOO 

90 

1967 

6S.OOO 

100 


The following additional data were obtained: 

1 . Tbe aggregate costs of company salesmen, including compensation, 
traveling, entertainment, and gifts, were estimated at 15 percent of sales. 
Advertising and sales promotion costs were not expected to change. 

2. Approximately 20 percent of the factory costs were fixed. 

3. Variable costs at the Cleveland warelmuse amounted to 80 cents 
per unit shipped. 

During 1962, bad debts in die Cleveland district amounted to .5 
percent of sales. 

5. Transportation costs from tbe factory to the Cleveland warehouse 



Exhibit 19^II 

THE NATIONAL APPLIANCE COMPANY— CLEVEUND DISTRICT 
C^kulution of the Ecnoomic Desirabilily of RepUdoff Dbtdbutor by Company Salesmen 
Projected for the S Yean Ended December 31. 1967 
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Fig. Id'l Nttiona) Appliinct Company. Effect on profit of the 
elimination of Cleveland distributor (in millions of 
dollars). 


averaged 50 cents per unit and from warehouse to customer 40 cents per 
unit. 

The results of the study are shown graphically in Fig. 19-1 and in 
Exhibit The replacement of distributors by company salesmen will 
increase profits during the S^year period by an estimated $29,125 and 
annually thereafter by $39,200. Since the increased profits presumably 
will continue indefinitely, it is not necessary to calculate the present 
value of these profits. An explanation of the data contained in Exhibit 
19*11, using the year 1963 as an example, follows* 


(1) LoM io revenue: 



L'niU 

90Ut 

Price, eirmino/ing 
20% discount 

4mouni 

Revenue lost from distributors' sales . . 
Revenue gained by company salesmen: 
Product A 

20.000 

110 

$640,000 

$200,000 

Product B 

to.ooo 

1$ 

150,000 

Product C 

2,500 

20 

50.000 

Total revenue gained . .... 

Net lose in revenue 


$400,000 

$240,000 
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(2) Marginal aelliog coaU (.1$ X 400.000) t^n am 

(S) Etiminable fact^y co$ta: 


Produei 

Ftedueiion tn 
UA^ gold 

UftU 

eo$t 

A 

20.000 

$ ? 

B 

10.000 

10 

C 

2.500 

12 

Total 

Leas 20% Axed 

Elimi cable factory coala 

32,500 



C09/0/ 
io9t revenue 


1140,000 

100.000 

30,000 


I270.000 

34.000 


1216.000 


(3) 


126,000 


Reduction of bad dabu on loot revenue (.00$ X $240.000) $1,200 

(6) Traosportation coala from factory to warehouae (1-30 X 32,500) . , $16,250 

(7) Traoaportation costa from wareiwuaa lo cuilomer ($.40 x 32.500) $13,000 


Determining the optimum number of salesmen 

How large a sales force should a company maintain? This is an important 
problem for most business concerns and one that all too often is resolved 
on the basis of inadequate criteria. The problem is concerned with the 
potential marginal income of successive salesmen. The point of sales 
saturation is reached when the potential, i.e.. achievable, revenue of an 
additional salesman is less than the marginal costs applicable to him. 

Illustration of the determination of the optimum number 
of salesmen 

The Everwear Shoe Company manufactures a line of men’s shoes which 
is sold throughout the country. Three salesmen are employed in the 
Middle Atlantic region. During the preceding 4 yean their actual sales 
were as shown in Exhibit 19-12. 

Echibic 19 * 1 2 

EVERWEAR SHOE COMPANY 
Actual Saks — Middle Atlantic Region 
For the Years 1939 to 1962 
(Id thousands of dollars) 



1959 

f9eo 

mf 

1969 

1 

$103 

$109 

1108 

$110 

2 

96 

99 

100 

102 

3 

83 

86 

88 

89 

Total 

$286 

$294 

$296 

$301 















EVERWEAR SHOE COMPANY 
DeUrinioitioD the Optimum Number of Seleamen 
Middle Atlantic Region 
(In thousand of doUara) 
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Althovjtb a constant variable rate has been assumed, in pracUce these expenses wmild tend U> increase at an aAcrcasing rate. 
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Mprginol talM ond wH (In Hiow«ond$ of dollen) 



Fig. 19-2 Everwear Shoe Compeny. DetemUnttion of opOmuin number of 
salesmen — Middle Atlanbc territory. 


The sales vice-president requested the controller to determine the 
optimum nxunber of salesmen that should be employed in the Middle 
Atlantic region. The results appear in Exhibit 19-13 and Fig. 19-2. Esti- 
mates of potential sales increments were based on market conditions » 
customer dispersion, and the use of appropriate economic indicators. 

The decline in marginal sales occurred becatise successive salesmen 
contact less desirable and more widely dispersed customers. Also, travel- 
ing expenses of successive salesmen tended to rise for this reason. Sales- 
mens commissions amounted to 15 percent of sates with a guaranteed 
annual minimum salary of $8,000. It is apparent from Exhibit 19-13 and 
Fig. 19-2 that there would be an advantage in the company's employing 
seven salesmen in this area. An eighth would produce a marginal loss 

$im 

brook-even analysis for Individuol solesmen 
A somewhat different approach to this type of problem is provided 
through break-even analysis for individual sdesmen. The direct expenses 
and costs applicable to a salesman can be segregated into fixed, vs^ble, 
and semivariable categories, as shown in Exhibit 19-U for B. A. 
Thompson. 
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Budgeted SeUlng Expenses 
Saleaman; K. A. Thompson 

Fixed 

Variable, 
% of saUs 

Base aalary 

$5,(MIU 

-0- 

Commiaaion 

, . -0- 

5.0% 

Travetiof 

4,000 

$ 

Entertainment and girie. . 

... . -<h 

10 

Cooperative advertising . . . 

... . -0- 

3.0 

Bad debts 

-0- 

S 

Freight 

-0- 

6.0 

Variable factory 

-0- 

49. S 

Total 

.. . 19,000 

65. S 


The break'even point (or the data contained in Exhibit 19-14 may be 
calculated as $9,000/(1 — .6$S), or $26,100. As long as Thompson’s sales 
exceed 126,100, a profit accrues to the company. 


Problems and cases 

lS-1 CMir and budgeted espenee aUou'Cnc^s. Discuss the difference in 

philosophy between standard cost measurement and control and the use o( 
budgetary allowances in controDing administrative costs. 

(AICPA) 

19^2 contrcl in factory and morkoHn^. Compare the variables involved in 

planning and controlling production costs %vith those in distribution cost 
analyses. 

Bases far aHacatin^ distribution easts. Wbat allocation factors might be ap* 
propriate in allocating the following distnbuticm costs among products for 
product-pricing and price-justification purposes? 

1 . Salesmen’s salaries 

2. Salesmen's commissions 

3. Transportatim costs 

4. Bad-debt losses 

5. Direct product advertising 

6. Institutional advertising 

7. Finished-goods storage costs 

I9~4 distribution costa. Heebink Cereals. Incorporated, a manufacturer 

and distributor of nationally advertised cereals, utilized standard costs in con- 
boiling production cosb. The controDs currently was studying methods 
through which control over sellmg and distribution costs might be improved. 
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At the present time these costs were controlled through budgets which con 
tamed fixed dollar amounts for selling and distribution costs. 

These budgets had been developed by using the bottom-up technique 
rather than the tt^own technique, in which selling department managers 
prepared budget requests 2 or 3 months before the budget year began. These 
requests were submitted to higher management levels, where in consultation 
with the selling department managers they were adjusted, negotiated, and 
approved- Past years’ actual costs Nvere an important guide in the develop- 
ment and approval of the budget appropriations. For control purposes the 
actual costs were compared with the budgeted cosu monthly. Budgetary al- 
lowances were not adjusted for changes in business activity throughout the 

One of the methods being considered by the controOer called lor the separt- 
turn of fixed and variable selling costs. The fixed budgetary allowances were 
set at the amount of total selling costs which would be incurred at a produc- 
tion level of 60 percent of capacity. This percentage was chosen because it 
was felt that the firm would not fall below this level unless there was a very 
serious economic slowdown. ^ 

The variable selling costs, in his proposal, were to be set as a standard 
percentage of sales. These percentages were determined by e study of actual 
total selling costa in a recent year which was corksidered typical, divided by 
sales revenues in this year, A different percentage was established for each 
major type of cost in the selling and distribution category. Thus the total cost 
allowance for salesmen's salaries would be calculated as the total of the fixed 
budgetary allowance plus a variable allowance amounting to the variable cost 
for this cost item multiplied by the actual sales revenue for the period. 

1. What do you think of the proposal being considered by the controller? 

2. What obj^ions do you see to the old method of controllirtg selling and 

distribution costs? 

3. What control method would you recommend? 

29-5 techniques for sales managers. Once a sales manager’s budget has 

been improved, what control techniques are available to him to aid in staying 
within the budget allowance? 

29-6 nature of distrihurton costs. It is often suggested that there 

is no scientific basis for determining how much a distribution cost allowance 
should be because of the dependence of actual distribution costs upon current 
economic conditions and management policies and objectives, Discuss how 
business objectives and economic conditions and their effect upon distribution 
costs may be different from their effect upon production costs. 

29'7 P'xxfuct-ffne evaluation. A large drug company follows the practice of making 
an economic study of each of its product Imes every 3 years. As a member ci 
a committee assigned to accomplish this objective, what type of quantitative 
data do you think would be appropriate? 

29-6 profitability report. What are the advantages and disadvantages to a 

company that prepares quarterly product profitability slatemenb? What type 
of data should the report contain? Should variances from standard costs be 
shown? 
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19-9 

19 - 10 ,. 



19-12 

19-13 

19-14 

19-15 

19-16 

19-17 


Ord^ ^ ^ procedure Cor determining d company’s 

ofofitabUity according to order size. Indicate what technical difficidties might 
^ encountered and how you would deal with them. 


EUmlnoiin^ loss from smaU onUn. You have completed a study of order size 
nrofiubility which shows that the company is losing money, out of pocket, 
on small orders. What are the possible recommendations that you might make 
to management to improve the situation? 


Control of truck cctts- You are the controller of a wholesale food concern 
that employs a large fleet of trucks to deliver its products to retail outlets. 
What type of system and reports would you institute in regard to the trucking 
operation? In what ways do you think management would be assisted by this 
information? 


Data relevant to selecting channel of dietrihution. A manufacturer of men’s 
clothing is considering opening his own chain of retail outlets in addition to 
continuing to sell to independent clothing stores by direct salesmen. As cost 
accountant, how could you help your company’s management reach a correct 
decision? 


Data relevant to decision on cotaainer. You are a certified public accountant, 
and one of your clients is a local milk company. The company is considering 
bottling milk in gallon [ugs. which the consumer would purchase and receive 
credit for on returning them empty. The company sells quart containers of 
milk for 25 cents and feels that if it could sell the gallon jug for 68 cants there 
w'ould be a large market. If the jug is introduced, it is intended to sell it to 
1arge>vo]ume stores only in neighboring tONvns that are at present not served 
by the company. You are asked to provide data for management to help it 
reach a proper decision. What kind of data would be relevant? 

Evaluating profitability of tales territory. A large company prepares monthly 
profit and loss statements for each of its sales territories. These statements are 
used as a basis for paying bonuses to the territory managers. The aggregate 
of the territory statements equals the company’s over-all monthly profit and 
loss. You are the manager of the southeastern region. What items in the state- 
ment are you likely to be critical of? Are these criticisms justified, and if so 
what can he done about them? 


Data for evaluating talesmen. You are asked by the sales manager of your 
company to provide him with data for evaluating salesmen. What possibilities 
eust? Indicate the advantages and limitations of each criterion. 

Determining optimum number of salesmen. You are (he sales manager of a 
company that sells kitchen utensils from door to door. A large force of sales- 
men is employed on a combined salarv and commission basis. , How can you 
determine the number of salesmen to employ? What difficulties will you 
encounter? 


froduct’line profitabdity. Prepare an eidiibit showing sales, costs, and operat- 
ing net income for each line of goods distributed by the Argo Grocery Com- 
pany. Furnish supporting exhibits, indicating clearly how the items of expense 
have been apportioned. Show results only to the nearest dollar. 
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The Algo Grocery Cwnpeny menuftcturej end di$tributc* in e limited erea 
two lines of grocery products. One line is distributed to hotels and resUurants 
the other to retail grocers. Selling cvganizaboos for the two lines are separately 
set up and c^>er8ted, and there is considerable rivalry between them. There 
is also a good deal of argument about which line nets the greater income to 
A© company. Total dollar volurr»es of the two lines are roughly equal, but 
because of competitive conditions, the margins in the restaurant line are 
relatively narrow, while wide© margins are enjoyed by the retail line. From 
this fact the sales manager fw the retail line argues diat his line contributes 
more to the company’s net income. The restaurant sales manager, however, 
insJsU that the distribution costs per dollar of sales for his line are sufficiently 
lower to make up for the difference in margin. ^ 

In an attempt to settle the argument the following facts about the com* 
pany’s 1962 business hzst been ascertained: 

Both lines are stored b a sbgle warehouse, and packing and shipping 
activibes are carried on by the same crew. The resuurent line consists of 10 
items and is sold In shipping containers supplied by the factory and included 
as part of factory cost. The retail line consists of 50 items. The goods must 
be assembled and packed in contabers after orders are received. Time studies 
bdicate that it takes about four times as long to prepare $100 worth (at 
selling price) of retail goods for shipment as b the case of restaurant goods. 
Restaurant goods are delivered at tlw warehouse dock to customers' trucks or 
to common carriers; b the latter case the customers pay the freight. The 
company’s own delivery equipment is used entirely for the retail Ibe. 

Advertising is directed entirdy at Ibe ultimate consumer, with the aim of 
persuadbg him to demand the company’s products at stores and b public 
eating places. It consists of newspaper advertisbg and of display matter and 
leadets supplied to dealers. About 10 percent as mtich newspaper space Is 


Exhibit I 


Expense DaU 

Salas force salarka and expense: 

ReaUurant line $IS,000 

Reuilline $5,00$ 

Warehouee depreciation. iosuraDce. etc 4,000 

Packing and shipping wages 10,000 

Shipping containers $00 

Other shipping supplies (proportionate to number of sales invoices) 600 

Delivery wages, supplies, and expense 3,000 

Newspaper advertising 11,000 

Display material end dealen’ helps 2.500 

Advertising salary 1,6S0 

Office and clerical salaries (see ExhiUt II) S.OOO 

Office supplies and e<pupmant expense 1,600 

Executive salaries and expense (apportioD on basis of sales) 8,000 

Bad -debts allowance 1,590 

Total $99,740 
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Exhibit II 
OperttiDs DftU 

Btilaurani Retaii 

c.,^ 1240,000 1270,000 


Factory coet of sales 1200,000 $180,000 

Wuehouse space occupied by 1100 worlb. at coal, cu ft. 30 60 

Average inventory, at coat $20,000 $40,000 

Nuxober of saiea iovMcaa 1,000 9,000 

Average number of items per invoice 4 12 

[V umber of customers 28 224 

Average customers’ accounts outstanding $20,000 $40,000 


Analysis of office and clerical time: 

Percent 


Keeping warehouse stock records S 

Preparing order and sales invoke forms 2S 

Posting sales invoices 15 

Receiving cash and poating cash receipts. S 

Prepariog customers' statements $ 

Credit and collection activities 10 

General accounting and clerical (apportion oo the basis of sales) $5 


m 

(AlCPA) 


devoted to the resteurant line as to the reteil line. The company's advertising 
staff consists of one man, who spends two'thirds of his time on newspaper 
advertising and the balance on display and leaflet material. 

Exhibit I lists the operating expenses of the company other than those 
concerned with man\ifacturing. Exhibit II lists important operating data 
ascertained in the course of your investigation. The apportionment of office 
and clerical time is the result of time studies and estimates. It is the opinion 
of (he management that office supplies and equipment expense roughly 
parallel the office and clerical salaries. The management rejects as inadmissible 
the inclusion of interest on investment. Approximately one-half the time of 
credit and collection employees is spent in routine checking orders for credit 
approval. The balance is spent on credit followups and attempts to collect 
specific accounts. Experience indicates that the average retail account is 
about five times as likely to require sudi collection effort as the average 
restaurant account. Historical records show that about M of 1 percent of 
retail sales are never collected, while ordy Ho of 1 percent of restaurant sales 
prove to be uncollectible. 

Ninety percent of the job of keeping warehouse stock records is concerned 
with shipments and 10 percent with receipts from the factory. All items of 
the restaurant bne are received at the warehouse every day, but items in the 
detail line are received on the average only every other day. 
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19-18 {fistninrtum cost standards and comparing actual and Handord 

expenditures. The Treadwell Shoe Company desires to establish standards for 
the control of the expenses of distributing its product, including advertising, 
selling, shipping, delivery, and sales administrative costs. Based on an analysis 
of 1961 expenditures, the following expenses are budgeted (or 1962: 


Advertising and selling: 

Magasioe and newspaper apace $ 77.100 

Art work. copy, etc 48,000 

A d vert isi ng depa rtmenl salaries 60.900 

Sales force salaries 199.800 

Sales travel expense 126,900 

Samples, equipment, etc ]$.600 

Sales office salaries 48.900 

Printing U.700 

Stationery 11.400 

Postage 6,300 

Telephone and telegraph 6.900 

Other selling expenses 6.600 

Total $ 623.100 

Shipping and delivery: 

Shipping departcnent labor I S1.300 

Pack ing supplies 3 1 ,800 

Truck and garage 8.100 

Freight, express, parcel post 189.600 

Total .. 8 280.800 

Administrative: 

Officers' salaries. I 72.000 

Clerical salaries 73.800 

Stationery and printing. . . .... 1S.600 

Postage 3,900 

Telephone and telegraph .... 5,400 

Maintenance— office equipment 3.600 

Depreciation— office equipment . ... 6,600 

General expense 11.100 

Total... . > 192.000 

Total distribution vipeose 11,095.900 


The company's controller points out that the establishment of standards 
will require an analysis of expenses in terms of functions performed. Being 
a^ked to divide into functions the activities of the various departments con- 
cerned with the distribution of the product, he prepares the following list: 
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Advertising: 

Magazine and newspaper space 
Direct mail 
Dealers' helps 
Supervision 

Selling: 

Sales loTce compensation 
Sales force travel 
Samples, equipment, etc. 
Supervision 

Administration: 

Sales management 
Analyses and reports 


Handling and delivery: 

Filling orders 
Packing and loading 
D^very to station 
Preparing invoices and ship* 
ping documents 
Pricing, extending, footing, 
and billing invoices 
Freight, express, parcel post 
Traffic, claims 

Credit and collection: 

Posting invoices 
Posting cash 

Statements, trial balances, etc. 
Credit investigation, collection 
expense, etc. 


An analysis of the planned expenses for 1962 discloses the following facts: 

1. Art work, copy writing, etc., is 50 percent for magazine and newspaper 
advertising. 30 percent for direct -mail material, and 20 percent for 
dealer's helps. 

2. Advertising department salaries include advertising manager $21,000; 
artists and copy sviiters $28,300: clerks on direct-mail advertising $6,900; 
clerks on dealers* helps $4,200. 

3. Of the printing, stationery, postage, and telephone cost charged to adver- 
tising and selling, direct mail amounts to $20,700. dealers' helps $9,300, 
and general sales supervision $9,300. 

4. Shipping department labor includes $17,400 for selecting stock and 
checking orders. 124.600 for packing and loading, and $9,300 for wages 
of truck drivers. 

5. Administrative clerical salaries indude accounting department salaries 
classified as follows: preparing invoices and shipping documents $3,400; 
pricing, extending, footing, and billing invoices $9,600; keeping sales 
journal and porting invoices $7,800; recording and posting cash collec- 
tions $5,700; preparing customers* statements, customers’ ledger trial 
balances, etc.. $8,400; making sales analyses and reports S9.300. Other 
salaries Included in the total are for traffic department $11,400 and 
credit department $13,200. 

6. Stationery and printing include salesmen’s order blanks, invoices, etc., 
$9,900: customers' ledger sheets, statements, blanks, etc,. $5,700, 

7. Portage on order?, invoices, etc-, amounts to $2,100; on statements $1,200; 
on traffic matters $300; on credit and collection matter? $300. 



014 COST ACCOUNTING 


8. Telephone and telegraph exp e n se is divided between credits and collec' 
tions $4,200; traffic matters $1,200. 

0. Maintenance and depreciation o( office equipment may be considered as 
applying $5,400 to billing, $4,500 to cr^its and collections, and $300 
to traffic. 

10. General expense applies $2,400 to billing, $6,300 to credit and collection 
expense, and $2,4CK> to traffic. 

A study oi the situation convinces the management that, for the purpose 
of setting standards and comparing actual and estimated performances, the 
difierent functional costs may be expected to vary in relation to the number 
of units of functional service required in distribution of the product. The units 
of measurement for each expense function and the planrmd level of activity 
in 1962 are indicated below. 


Number of customer calls or solicitations (5,000 in 1962) : 
Direct mail advertising 
Sales force compensation 
Sales force samples, equipment, etc. 

Number of days ol sales travel (4,200 in 1962) : 

Sales force travel expense 
Number of customers sold (2,000 In 1962) : 

Cost of dealers' helps 
Expense of preparing customers* statements 
Credit and collection expenses in general 
Number of orders taken ( 15,000 in 1962) : 

Cost of preparing invoices and posting invoices 
Expense of traffic, claims, etc. 

Number of order tines (75,000 in 1962) : 

Cost of filling orders 

Pricing, extending, footing, and billing invoices 
Preparing sales analyses and reports 
Number of units of pr^uct sold (800,000 in 1962) : 

Cost of packing and loading 
Cost of delivery to station or post office 
Weighted shipment mileage (300,0<X) weight miles in 1962) : 

Freight, express, parcel post 
Number of cash collections ( 10,000 in 1962) : 

Recording and posting cash 
Fixed standard: 

Magazine and newspaper space 
Advertising supervision 
Sales force supervision 
General sales management 


Actual results during the year 1962 are shown in the following table, items 
being arranged in accordance with the unit of mcasuremwit (or factor of 
variation ) applied to each functional cost. 
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Number of customer soUdUtioos (S.520): 


Direct mail advertisiiig $ 45,900 

Sales force compcDsetioo 208,200 

Sales force samples, equipowni, etc 17,400 

Number d days' travel (4,$20); 

Sales force travel 123,900 

Number of accouou sold (2,210): 

Dealers* hdpe 27,300 

StatemcDts, etc 17,100 

Credit and collections 20 100 

Number of orders taken (18.420): 


Preparing invoices 15,500 

Poetinf invwcea 7 200 

Traffic, claims 10^800 

Number of order lines (80.700): 

FlUinf orders 21,300 

Pricio«, exlendinf, footing, and billiof 17,400 

Sales analyses 7^000 

Number of units of product sold (383.400): 

Packiof and loading 53,100 

Delivery to station 17,400 

Weighted shipment mileage (302,700): 

Freight, express, parcel post 203,400 

Number of cash coUectwna (11.100): 

Posting cash 5^100 

Fixed standard: 

Magazine and newspaper advertising. . . . 123.900 

Advertising supervision 30.300 

Sales supervision 58,400 

General management 72,000 

Total actual expenses 1962 $1,103,600 

Required: 

1. Establish the standard for 1902 for each functional activity. 

2. Compare the actual expenses in 1962 with the standard adjusted to the 
actud level of activity, and show the variance for eadi function, 

3. Evaluate the system. 


l9-i9 Incremental profit or loss. A company operating a factory manufacturing 
neckwear and shirts has been offered a contract for the making of 2,000 
dozen shirts at a price of 83.75 per dozen. AD materials are to be supplied 
free by the concern offering the contract. 

You are informed that this contract could be handled with the present 
equipment and without any effect on the producing or marketing of regular 
lines. You are also inform^ that the additional expenditures that would be 
incurred by accepting this contract are estimated as follows: 

1. Piecework wages at the same average rate as paid in previous year. 

2. An additional cutter would be required for a period of 10 weeks at $30 
per week. Cutters are not on a piecework basis. 
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3. Addieional factory expenses $500. 

4. Allowance for contingencies, etc., $500. 

The followoTg infonnation is obtained from the company's last annual 
statement and from other records (the experience of this sin^e year is quite 
average in relation to earlier periods and to the industry generally): 



Nftkufor 

SKirh 


depertmeni 

department 

Sale* 

. . IISS.OOO 

$270,000 

Materials used 

. . $ 94.S00 

$172,500 

Wages, piecework 

18.000 

27.000 

Wages, day work, productive 

$.000 

10,000 

Depreciation of equipment, etc. . . . 

750 

900 

Total distributed expenses 

.. $118,250 

$210,400 

Undistributed expenses; 



Wages, unproductive 


.. $10,500 

Waces. shinDinc. ... 


$1,600 

Factory expenses 


. . $7,250 

Factor V stationery 


$750 

Advertising 


. $5,7S0 

Rent 


. $4,500 

Interest and bank charges 


. $a,2S0 

Ofljce expenses 


. $6,300 

Office and management salaries. . 


$15,200 

Bad debts 


. $2,500 

Salesmen s commissions 


. $17,260 

Floor space, neckwear department, sq ft 

2,600 

Roor space, shirts department, sq ft 

5,700 

Floor space, office and shipping department, sq ft. 

500 


Salesmen are paid the same commission per dozen, neckwear or shirts. It 
is estimated that the production for the coming year, excluding this proposed 
contract, will be the same as the year just end^, i.e., neckwear 15,000 dozen, 
shirts 15,000 dozen. 

State whether or not you would recommend accepting this contract, giving 
reasons and figures. 

(Canadian Chartered Accountants examination) 

19^20 profitabUity. The Durable Kitchex Equipment Company manu- 

factures and sells two distinct lines of kitchenware, one to resUurants and 
one to retail stores. Restaurant sales are made to distributors and store sales 
through company salesmen. 

The comparxy has been successful and is operating at full capacity. How- 
ever, because of a recent lawsuit, its cash is very limited. Therefore, it will 
not be able to construct a plant addition, to meet the increasing demand for 
its products, for at least another year. However, the company has rented, for 
a 2-year period, additional space adjacent to its present factory. The rental 
expense is included among the allotted costs in Exhibit I. This space is 
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THE DURABLE KITCHEN EQUIPMENT COMPANY 
Income Statement 

For the Year Ended December 31. 1962 




lint 

line 


Total 

Sales 

$1,800,000 $1,700,000 

13.500,000 

Cost of sales: 






Materials 

$ 

400.000 $ 

320,000 

$ 

720.000 

Labor 


300,000 

240,000 


540.000 

Variable overhead 


200,000 

250.000 


450,000 

Fixed overhead 


270,000 

210.000 


480,000 

Total 

11.170.000 11,020.000 

12,190.000 

Gross profit 

$ 

630,000 $ 

680.000 

$1,310,000 

(% to sales) 


(35.0) 

(40 0) 


(37.4) 

Less: Selling arid administrative expenses 






Direct: 






Salesmen's commissions 


-0- $ 

136,000 

$ 

136.000 

Salesmen's traveling and entertain- 






ment 


-0- 

85,000 


85,000 

Truck depreciation, insurance, and 






licenses 

$ 

14,400 

-0- 


14.400 

Truck drivers' salaries 


65,000 

-0- 


65,000 

Truck garage rental. . ... 


3,600 

-0- 


3,600 

Gasoline and other truck supplies 


28,000 

-0- 


28,000 

Commissions to distributors 


180,000 

-0- 


180,000 

Freight 


6,000 

62,000 


68.000 

Bad debts 


4.500 

6.000 


10.500 

Total direct 

$ 

301,500 $ 

289.000 

% 

590.500 

Allocated: 






Warehouse (basis of space) . . . . 

1 

40,000 $ 

80,000 

% 

120.000 

Selling (sales) 


48.000 

32.000 


80.000 

Advertising (sales) 


36.000 

24,000 


60,000 

Administrative (sales) 


54,000 

36.000 


90.000 

Total allocated 

$’ 

178,000 $ 

172.000 

$ 

350.000 

Total Belling and administrative. . . 

$ 

479.500 $ 

^1,000 

$ 

940,500 

Profit before income taxes . . , 

$ 

150.500 $ 

219.000 

$ 

369.500 

(% to sales) 


(8.4) 

(12.9) 


(10.5) 

Capital employed 






Variable: 






Average monthly cash 

$ 

72.000 S 

48,000 

1 

120,000 

Average monthly inventories 


120.000 

240.000 


360.000 

Average monthly receivables .... 


162.000 

184.000 


346.000 

Total 

r 

354.000 $ 

472.000 

r 

826.000 


Fixed 

Total capita] 

Return oo capital 


1,144,000 

$1,498.000 

10 . 0 % 


1.372.000 

$1,844,000 

11.9% 


2. S16.000 

$3,342,000 

U.0% 
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adequate to permit a 20 percent sales esrpansion in either the resUurant line or 
the retail line. Either line could absorb the added factory output without requir- 
ing any additional sales efforts 

The average price per unit in the restaurant line is $20 and in the retail 
line $5. The restaurant products are boxed at the plant, and the boxing costs 
are included in cost of sales. The retail items are boxed at the warehouse. 

As a consultant, you are requested to review the data contained in the 
company's annual income statement {Exhibit 1). The president states: ‘Tt is 
clear that we shotild allot this additional space to the retail line since It 
brings in 12.9 cents on a dollar as compared with 8.4 cents for the restaurant 
line. It also shows a greater return on capital. Before going ahead with this 
plan, however, I would like you to look over our income statement to see 
that the data are correct." 

In the course of your examination of the company's income statement you 
discover the following additional information; 

1. If the rented space is to be devoted to restaurant products, no additional 
trucks will be required. However, present truck running time would have 
to be increased by 10 percent. The additional 10 percent running time wUl 
require proportionate overtime payments to truck drivers, at time and a half. 
8. Among the allocated selling and administrative expenses, you find the 
following: 

a. Variable billing costs are estimated at 40 cents an Invoice. The average 
value of an Invoice to restaurant customers is $500 and to retail customers 
$ 100 . 

b. Advertising includes counter displeys for the retail line, which amounts 
to 1 percent of sales. 

c. Selaries of the advertising and credit managers amount to $35,000. It 
is estimated that they spend approximately two-thirds their time on retail 
accounts. 

d- Variable shipping salaries at the warehouse are equal to 80 cents per 
unit for restaurant products and SO cenb per unit for retail products. Ware' 
house boxing costs (including cartons) amount to 40 cents per unit. 

Required: Prepare an analysis of the data for the president. Assume that the 
value of money to the company is equal to 10 percent. 

19 •21 pr^tobditq. The Metro Meat Packing Corporation serves a large 

metropolitan population. It cuts, packs, and delivers meab according to 
customers' orders. Its income statement for the year ended December 31, 1992, 
appears in Exhibit 1. 

Customers are contacted by company salesmen. All customers are visited 
at least once a month and larger accounts weekly. Small accounts also are 
solicited by telephone by an order clerk. Deliveries to customers are made In 
company refrigerated trucks. A uniform price per pound exists, and customers 
are sold on bpen credit. 

An analysis of sales according to size of customers’ orders is presented In 
Exhibit 11 and additional statistical data relevant to order size in Exhibit III. 


Required: 

1. Should any order size be eliminated? 

2. What other possibilities exist? 
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Exhibit ! 

THE METRO MEAT PACKING CORPORATION 
Idcoiim StateZDeDt 

For the Year Eaded Deoemtar 31. W«2 

Sale 

U»: Variable coata $416,500 

Meatt ; 98.000 

Cutting afld packing ..... ; 

Variable c«tim$ and packjo« overhead 

Loading and unloading 94 800 

Selling 21.600 

Saleameo’a travel ; " ' ' l 5 600 

Order clerk— aalary and telephone ^ 

Baddebtt .... 6;800 

Cooperative advenuiag 

Trucka— gaa. oU, and auppliea • 

tTai^ 

Total variabJa * — 

Coatribution to fixed overhead and feofit 

Leaa: Fixed coeto ... 

Adauikieuaiive aalanea 1 0 iaa 

Office 

Rent, laxea. and 



Depreciation— trueka 

Taxes, Ucensea, garage reoUl. eie.—Uuck$ _!:I22 

Total fixed 

Profit before ineoDe taxes $^7,000 

Exhibil // 


THE METRO MEAT PACRING CORPORATION 
Analysis of Sales by Order Sue 
For the Year Ended Dumber 31. 1962 


Order rue 

•Salei 

Pounds* 

Amounf 

Lasi than I2S 

LOO.OOO 

8 81,700 

8 25- SO 

114.000 

93,100 

1 80-100 

136,000 

110.200 

1100-200 

140,000 

114.500 

$200-500 

200.000 

163,500 

1500-1.000 

270,000 

220,800 

Over $1,000 

240,000 

196.200 

Totals 

1,200.000 

1980,000 


* Rounded. 
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19-22 


Ouxaine h€tu>een altematioe marketing prtfposals. A coiporatiOT, engaged m 
manufactxirmg and wholesaling two principal products, has caUed upon you 
ht advice on its sales pcJicy for the coming year. , ^ 

Last year variable selling expenses wtrt 12 percent of the sales, of which 
one-third was for advertising. Variable administrative expenses were 2 percent 

of the sales. . ... 

Tnvo propositions are now under conrideratton by the man^ement by either 
of which they hope to increase the profits of the company. These propositions 
are outlined to you by the management as fdlows: 

Proposition I- Premium stamp boob. Premium stamp boob wfil U wdely 
distributed to consumers, who will obtain stamps from the packaged pr oduc^. 
When a book is filled with stamps 1100 stamps to each book), it may be 
returned to the coiporatioo and will be redeemed by the award of a prim or 
premium described under the unbroken seal attached to the book and mtairt 
at the time of presentation. A table of such prizes and premiums which 
the management proposes in this plan is as follows: 


\bseofbooh 

Peiu each 

Amount 

1 


SISO.OO 

$ 150 

$ 


50 00 

2S0 

14 


20 00 

280 

SO 


10.00 

500 

160 


S 00 

800 

1,020 


1 00 

1,020 

8,750 


0 40 

8.500 

10,000 



$6,500 


Every 10,000 boob distributed wdl provide for priaes in accordance with 
the above table. This it definUeltf and not subject to alterotion or 
modification. 

TIm cost of this plan will be as follows: 


Ektoka, includjng expense of distribution I IS per thouaend books 

Stamps 1 per thousand stamps 

Prizes, according to schedule 650 per thousand boob 


It is proposed that eadi pacbge of product A shall contain $ premium 
stamps and each pacbge of product B 4 premium stamps. The premium stamp 
book plan is intended to take the place of all previous advertising, which vrill 
be immediately discontinued if this proposition is adopted. Selling prices 
previously established will be maintained without change. 

Proposition 2. Reduced selling prices. Under this plan it is proposed to re- 
duce selling prices of product A by percent and of product B by 5 percent 
and to continue all previous advertisiDg with some increase therein. This 
proposition is being considered as an ahemative to proposition 1, and if 
adopted no use will be made of pranium stamp books. 
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FacU as to kat year's operatiooe; 

UniU Bold 

Variable production eoeto per unit 
Fixed prc^uctlon coeu per unit. . . 

Selling prices per unit 

Expected changes: 

Increase in unit sales vdums 

Proposition 1 

Proposition 2 

Advertising 

Proposition 1 

Proposition 2 

Other variable selling expenses 

Proposition 1 

Proposition 2 

Variable administrative expenses 

Proposition 1 

Proposition 2 


Product A 

Product B 

200.000 

304 

m 

604 

600,000 

744 

64 

404 

50% 

40% 

50% 

25% 

None 

7% of sales 

None 

6% of sales 

10% of sales 
6% of aales 

9% of ulea 
6% of sales 

3% of sales 

3% of sales 


Same amount as last year 


In proposition 1, it is assumed that premium stamp books and stamps will 
be distributed in exactly sufficient quantities to supply every customer under 
the proposed schedule of sales and that all such books and stamps will be 
redeemed. 

Prepare an exhibit, such as you would submit to management, giving a 
corriparison of the prior year $ operaeions and the results that would be 
obtained under the two propositions. 


(AICPA adapted) 

19-23 Evaluating the detirahiUty of a marketing proposal. The Darlu Meat Distribut- 
ing Company pur^ases. stocks, and distributes meats to butcher shops In a 
large American city. It mamlains a fleet erf 10 trucks, which are operated at 
about full capacity. The company’s income statement for the year ended 
December 31. 1962, appears in Exhibit 1. 

The management of the Darlu Company has been concerned about the 
unprofitable 1962 operations, since the company has earned at least modest 
profits for many yean. The company’s auditor has pointed out that the 1962 
loss primarily can be attributed to the acquisition of a large cold-storage 
plant in January. 1962. Prior to 1962. the company rented cold-storage ^ace. 
The cold-storage plant acquired in 1962 is approximately 40 percent larger 
than the company at present needs. A small portion of this excess capacity 
has been rented on a month-to-month basis to a local dairy company at 
$5,000 rent per annum. 

At the close of 1962. the company's management was considering a proposal 
made by a large department store for home deliveries of meats and frozen 
canned products. According to the proposal, the department store would seU 
freezers with a guarantee that the purchaser would receive meats and canned 
foods ordered at 10 percent below the prevailing retail price for the same 
items. Advertising, which would be budgeted at $40,000 a year, would be 
shared equally. The department store would handle the receivables and col- 
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Exhibit I 


Saks. 


THE DARLl) MEAT DISTRIBUTING COMPANY 
Income Sutemeiit 

Yet the Year Ended December 31, 1962 

1840.000 


Less: Variable costs 

Meals ^ * , j* ’ ' 

C(Jd storage— loadiof aod unloading 

Truck repairs 

Truck oil, gas. and supplies 

Truck, misceUaaeous 

Total variable coals 

Contribution to fixed cosU and profit. 


$640,000 

10,000 

3.000 
12,000 

2.000 
1667,000 
$173,000 


Less: Fixed costs 

Truck 

Truck dtprecialion 

Truck insurance, taxes, licenses, etc 

Truck drivers’ salaries 

Cold-storage depreciation plani and faciblies 

Cold-storage supervision and mamlenaoce 

Cold-storage taxes and insurance 

Cold-atorage utilities 

Administrative, depreciation oflke end equipment 

Administrative, ofllce salaries 

Administrative, ulililies 

Administrative, miscellaneous 

Adminislrative, executive lalaries 

Administrative, fiaaDcial charges 

Total fixed costa 

Loss before other income 

Reotai of cold-storage space 

Net loes 


I 2.000 
20.000 
3,000 

65.000 

3.000 

28.000 

4.000 

8.000 
1,000 

16,000 

1,000 

6,000 

32,000 

].m 

$194.000 

$( 21 , 000 ) 

5,000 

M6,000 


lections and assume all credit risks but would charge Darlu 1 percent of the 
gross food sales for this service. 

A market survey undertaken by the department store has been made 
available to the management of the Darlu Company. The survey indicates 
that a large potential market exists and that home deliveries would consist 
of approximately 80 percent meats and 20 percent canned foods. 

Inquiries have indicated that the company could obtain a leading line of 
canned foods delivered at its cold-storage plant at 15 percent below the retail 
price. 

If the company accepted the offer, it would be necessary to cut and pack 
the meats. Adequate space for this operation could be procured adjacent to 
the cold-storage plant at an annual rental of $4,000. 

In estimating the desirability of home deliveries, it was decided to use a 
forequarter of beef for the calculatxm of expected profitabiJit)'. Beef would 
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fl 


THE DARLU MEAT DISTRIBUTING COMPANY 
Cuts and Pri«a ObUiocd ffom a Beef Porequart«r 


Cut 


fietail priet 
per pound 

6efatf toiue 

Rib steak 

24 

$.67 

$ 16.05 

Oven roasts 

14 I 

67 

9 

Chuck roasts 

36 

.59 

^ ♦ vv 

21 24 

Boneless beef cubes 

4 

39 

2 tA 

Braising beef 

24 

$9 

14.16 

Beef patties 

2 

49 

.9$ 

Pol roast 

14 

59 

8 26 

Prime rib roast 

16 

79 

J2 64 

Cube steaks 

6 

.59 

5 34 

Ground beef 

30 

49 

14.70 


170 


$105 34 


represent the bulk of meat sales, and the cutting and packing and profit 
margin on beef was regarded as typical for other meats. The cuts of meat 
obtained from a forequarter of beef and the retail prices are indicated in 
Exhibit 11. 

The cost of cutting and pacbng 100 beef forequarters was estimated ns 
shown in Exhibit III. 

The company’s profit projection was based on the assumption that all the 
cold-storage space, including that at present rented, would be used for the 


Exhibit ffl 

THE DARLU MEAT DISTRIBUTING COMPANY 
Estimated Coat of Cutting end Pecking lOO Beef Forequarters 


Coet of 100 beef forequarters $7,060 

<^W«IDg 

Packing 

Variable cutting and pecking ov^head 230 

Total conversion cost i""460 

Gross coat of 100 cut and packed forequarters $7^ 

Less; Sale of scraps gg 

Net cost of 100 cut and packed foretiuarters $ 7,440 



COST ANAlVStS 


025 


19^24 


home-delivery operation. It was estunated that eight additional trucks of the 
same type as those at present in operation would be needed and truck costs 
and loading costs would follow tl^ same pattern per truck as at present. 
Trucks would cost $8,000, after allowing for trade-in and would have 4-year 
lives. The company believes that the cost of capital (inventories are to be 
ignored) is e^ua) to 15 percent. Each truck would operate 40 hours a week 
for 50 weeks a year and could make 15 deliveries a week. The average home 
delivery would amount to approximately $200. An additional executive would 
be required, at $10,000 per annum. 

Required: Should (he Darlu Company accept the department store’s offer, 
on the assumption that it would be able to utilize all its present cold-storage 
space and eight ndditional (rucks would be required? 

Evaiuatfon of profitabHUy of a safes (emVory. The Silver Fan Company is one 
of the oldest industrial electric-fan manufacturing companies operating in the 
Northeastern and North Central part of the United States. In recent years, it 
has added electric motors and generators to its line. Although substantial 
amounts are spent on advertising and promotion, because of the technical 
nature of the products, sales essentially are obtained by salesmen. Its prod- 
ucts are sold in four sates territories that have about the same market charac- 
teristics. Product prices are uniform in all territories. Each territorial sales 
manager has wide latitude in regard to operations, and the nature of the 
selling, warehousing, and delivery functions varies from territory to territory. 
The company's factory is operating at about 70 percent of its potential ca- 
pacity. on a single-shift basis. 

In January. 196$. the controller received the following memorandum from 
the president; 

"As you know, territory 4 has been unprofitable for many years and has 
made no significant progress in overcoming its losses. Of late. I have been 
thinking that perhaps we would be better off to eliminate the territory and 
thus increase our over-all profits. I would like you to investigate the situation 
carefully and report to me as soon as possible. If you do not think we should 
eliminate the territory. I shall expect you to indicate why not and to suggest 
how we can convert the loss into a utisfactory profit." 

The company regards the cost of money as being equal to 15 percent pre- 
tax. Territory 4's inventory turns over five times a year, i.e., in relation to 
sales. Receivables turn over approximately every 30 days. The market value 
of the warehouse building is to be considered equal to the acquisition cost, 
and the market value of the warehouse facilities and delivery trucks is about 
equal to one-half the acquisition cost. 

Following the controDer s instructions, his staff prepared the data appearing 
in Exhibits 1 through IV. 

Required: Based on the data shown, prepare a report to the president, assum- 
ing you axe the controller. 
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THE SILVER FAN MANUFACTURING COMPANY 

SelLof Statistics 

Tot the Year Ended December 31. 1962 



TtttUoty i 

1 Territory 2 

1 

1 

Territory 4 

Number of salesmeD 

36 

20 

32 

IS 

Average sates per salesmao 

Average direct selling, advertis- 
ing. and promotion expenses 

$100,000 

$107.S00 

$109,375 

1 

1 

1 

$133,333 

per salesman 

Average number of calls per cus- 
tomer per month (according to 
customer annual sales volume) 

$13,000 

$14,600 

$13,000 

$10,300 

1 0-200 

1.0 

.6 

1.0 

.S 

$201-400 

l.$ 

1 6 

19 

1.4 

$401-600 

2 9 

2.0 

2.7 

2 0 

$601-600 

$.0 

4.3 

4.1 

3.2 

Over $800 

$.2 

$.2 

s.t 

5.1 


Exhibit HI 


THE SILVER FAN MANUFACTURING COMPANY 
Delivery Expenses and Statisi ics 
For the Year Ended December 31, 1962 



Territory f 

Territoey 2 

Territory 3 

Territory 4 

Truck driver 

$ 79,000 

$ 16.000 

1 23.000 


Driver s assistant 


-0- 

-0- 

-0- 

Depreciation of trucks (25 ^r). 

19.000 

3.200 

5,700 


Gas. oil. and supplies ... 


4.000 

6.200 


Taxes, insurance, and licenses . . 


500 



Repairs and maintenance 

1.200 

600 

BOO 


Freight out 

-0- 

76.200 



Total 


$100,500 

$149,000 

1122,000 

Number of trucks 

1 

1 

2 

3 

12 

Average annual miles per truck. 
Average number of daily deliv- 

, 

28.000 

12,000 

12.600 


eries per truck 

12 

16 

13 

8 

Average value of order delivered 

$83.33 

$100 

$105 

$86 75 
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Exhibit IV 

THE SILVER FAN MANUFACTURING COMPANY 
Warehouse Expenses 
Fof the Year Ended De^tnber 3J. 1^2 


TtrrH^ryi Ttrrihryi Ttfriio^yi 


(21000) (16.000) 



(Square feel) . 

Venable expense (wlih sales); 
Salaries of storekeepers and 
material handlers 
Fixed expenses: 

Depreciation of equipment 

( 10 %) 

Depreciation of warehouse 

( 2 %) 

Supervision 

Clerical.. 

Utilities 

Taxes and Insumnce 
Repairs and mainteDanee 
Supplies and miscellaneous 
Total 




( 10 , 000 ) 


% 51.000 I 09,000 I 03,500 


U.OOO 

10.000 




7.200 
00 


6.300 


H'iuil 


3.600 

6,400 


9.100 

7,500 

17.400 
12.600 
5.000 

3.100 

17.400 


6,300 

16,400 

10,300 

4.200 

4,000 

0.300 

7.100 















20 . Costs andi Prodlwctlon 
Docisions 


In this chapter, we shall be concerned with the use of costs primarily as 
related to manufacturing decisions. The following types of decisions will 
be discussed: 

Make or buy Optimizing the prudnctiuii mix 

Plant location Seln^ting among alternative 

Minimizing the inventory investment raw materials 
The cost of labor turnover Selling or processing further 


Make or buy 

Whether a company should make or buy materials, partv or cH)ni[>leted 
products is a common type of busirvess decision. The theory underlying 
make or buy decisions is neither ambiguous nor c^ontrosersial. Making 
often entails a capital investment. A decision to make should take place 
whenever the expected cost saN'ings pros' ide a higher return on the re- 
quired capital investment than can be olitained from employing these 
funds in an alternative in\'estment bearing the same risk. 

In practice, difficulties are enco\mteretl in identifying and estimating 
the relevant costs and in evaluating the noncost considerations. Oxen- 
fcldt and Watkiiw, In their study of make or buy deci.sions, conclude 
that these decisions fre<)nently are made upon insufficient, e\'en in.sup- 
portable grounds and that the resultant waste mounts up into Inmdreds 
of millions annually. They believe that mo.st of it derisTs from making 
what could be more advantageously bought.' 

The time span 

If little or no capita) investment is required to make an item, the cost 
projections can be of short duration, perhaps for the coming year. In 

Affr«e t, Oi«nf«ldr ond Myron W. Woikint. Moko of 8vy, Contwiioni Reporli on Curr«nl 
Bvtinest Prebinmt {Now Yockt look Company. 1956). For trmilar con<Jw>ion}. 

Joe flfio iei«o$ W. Cwflifon. Mok* or awy ICombridao. Ma**.r Horverd Univortily Pro»$. 
I9S6). 
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such situations, it is relatively simple to convert from makine to buvioff 
and ^'ice versa. If making rerjuires an investment in depreciable assets^ 
the alternative costs should be projected over the life of the princlnai 
asset. At times it may be necessary to use a time period shorter than the 
normal life of the principal asset. This occurs whene\'er the life of the 
end product is expected to be shorter than that of the principal asset 


Cost and noncost considerations 

Fixed costs seldom remain unaffected by a decision to make a product 
This particularly applies to management costs. The planning and super- 
vision of a new manufacturing operation may divert present managers 
from other responsibilities or require additional supervisory personnel 
These costs are somewhat difficult to quantify and all too often are ig^ 
nored. With regard to sunk costs, it must be decided whether the exist- 
ing space and facilities can be utilized by the company for other internal 
purposes, rented, or otherwise disposed of, and if so, what value they 
possess. 

Imputed interest costs are important in make or buy decisions, par- 
ticularly when large investments in facilities and inventories are required. 
Therefore, effect should be given to the time value of money by dis- 
counting the future cash Sow. 

Determining the purchase cost of an item generally presents fewer 
problems than determining the cost of manufacturing. The purchase 
cost equals the expected net supply price plus freight and incremental 
handling costs. Calculating the cost to make is more complicated. Con- 
sideration must be given to such factors as the quantity and types of 
items required to meet the production schedule; the facilities, space, 
and personnel needed: the best location for the ^'feeder'* operation; and 
whether plant and facilities are available, should be purchased, or are 
to be obtained through merger with, or acquisition of, an existing firm, 

In projecting labor costs, consideration should be given to such factors 
as the effect on the existing labor force; the condition of the local labor 
market and the availability of the type of laborer needed; probable 
labor cost trends, including fringe benefits; the amount of initial start-up 
losses due to inexperience; the level of output; and the productivity of 
labor. 

Projecting raw materials costs entails a knowledge of probable market 
trends, expected level of production, type and quantity of raw materials 
required, availability of reliable suppliers, freight costs, discounts, order 
sizes, inventory balances, spoilage, rework, and waste allowances. 

Each overhead cost should be predetermined separately. The common 
error of using existing plant- or department-overhead rates should be 
avoided. These rates are based on costs which were established at plant 
levels not pertinent to the proposal under consideration. 

Many sources of information might be utilized for predicting cost 
trends. Statistics can be developed to show how supply prices have re- 
acted in the past and to indicate the factors which induced price 
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changes. It may even be possible to develop a correlation between the 
supply ^ economic indicators. Statistical indices 

also may be utilized to show labor cost trends. Discussions with 
machinery salesmen, plant visitations, and even pilot plant operations 
may be used to estimate the cost of making. 

The risk of miscalculation in a make or buy decision is great. The risk 
U greater when a long* term capital investment is involved. Risk creates 
a bias in favor of buying. The cost of risk may be recognized by estab* 
lishing a high rate of return as the minimum rate for making. 

Noncost considerations often assume primary importance in make or 
buy decisions. Some of the more common noncost factors are: 


In favor of making 

lr)$tability of supply 
Poor quality of supply 
Desire to maintain secrecy 
of process 
Tax considerations 
Idle facilities 

Maintenance of labor force 


fn favor of buying 

Lack of capital 

Risk passed on to supplier 

Lack of experience in making 

Uneven production of end products 

\Mder selection 

Special services furnished 


lllustrotion of a make or buy decision 

In December. 1962, the purchasing agent of the Rich tone Radio and 
Television Corporation was advised that the price of television screens 
for its portable model would be increased to $5. the increase effectiv'e 
January 1, 1963. The purchasing agent bel levied that the price would 
continue to rise approximately 6 percent ever)’ 2 years. Before placing a 
large order for the coming year, it was decided to investigate the rela* 
tive advantages of making the part instead of purchasing it. The presi* 
dent indicatH that 20 percent was the minimum pretax rate of return 
that he considered acceptable. The following additional data were 
obtained: 

1. According to the company’s 1963 production schedule. 50^000 
plastic screens would be required. Consei^’ative predictions indicated 
that 55,000 parts would be needed in 1964; 60,000 in 1965; 60,000 in 
1966; and 55,000 in 1967. 

2. Two compression molding machines would be required to produce 
the minimum quantity re<|uir^. Two used machines in good condition 
were located, with estimated 5*vear lives. The machines would cost 
$40,000 each, including transportation and installation. The)' have a 
combined annual outprit. after allowances for setup lime and rejects, of 
70,000 parts. 

3. On the basis of test runs, it was determined that the plastic pow der 
required to mold the screens would cost $4 per screen in 1963. The pur* 
chasing agent indicated that a rise in the cost of plastic pow der of ap- 
proximately 5 percent could be expected every other year. 
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4. Two machine operators would be required at a combing i 

tahding „5,«*"\v.5. n.,..r5rL ~^ 

of labor were expected to increase about 5 percent each year ® ^ 

5. It was estirrutted that if the plastic screens were made indirect 
lalwr costs would r.se by $5,000 per annum plus 5 cenb per nkrt 

S Other overhead costs expected to increase as a ^sequence of 
making the part were as follows: " 


S300 plus $.006 per urut 

$600 plus $.004 per unit 

$2,000 plus $.02 per unit 

Insurance I30 q 

Supplies $2S0 plus $.003 per unit 


7. The factory manager stated that the space that would be diverted 
to the new operation was worth $50 a month. 

Exhibit 20-1 presents the estimated net cash flow, exclusive of income 
taxes, for the years 1963 through 1967. Using the present-value table 
(Table II in the Appendix), it is apparent that the investment of $60000 
will yield an expected return of 23.6 percent and that the company 
should make the part. ^ 


Eshibil i0»t 


RICHTONE RADIO AND TELEVISION COMPANY 
Make or Buy Projection 



I$63 

tm 

/965 


f$$7 

Estimated parts required 

30.000 

55.000 ' 

60,000 

60,000 

55.000 

Estimated cost to buy 
Estimated (cash) costs to 
make: 

$230,000 . 

$275,000 ; 

$318,000 

$316,000 

$309,100 

Plastic powder 

$200,000 

$220,000 : 

$252,000 

$252,000 

$242,550 

Direct labor 

13.000 

15.750 

16.536 i 

17.36$ 

18.233 

Indirect labor 

7.500 

7,750 

6.000 

8,000 

7,750 

Power 

600 

630 

660 1 

660 

630 

Repairs to machinery . 

800 

620 

640 

$40 

820 

Dies 

3,000 

3.100 

3.200 ' 

3.200 

3,100 

Insurance 

300 

300 

300 

300 

300 

Supplies 

400 

415 

430 

430 

415 

Space lost 

600 

600 

600 

600 

600 

Total 

$226,200 

$249,365 

$282,566 

$283,395 

$274,398 

Estimated net cash flow 

$ 21.600 

~$ 25.635 

$ 35.432 

$ 34,605 

$ 34,702 


From Table fl. Appendix: 


Present value of cash flow @22% 

Present value of cash flow @24% 

By inlerpolalioo, invesimeot of $60,000 


$83,072 

$79,271 

23.6% 



COSTS ANP 


ftODUCTION DECISIONS 


€33 


plant location 

Selecting the location for a plant is an infrequent but significant type of 
decision. Although noncost factors frequently are decisive in choosing 
plant locations, more often than not a plant location study will reveal 
surprisingly large cost differences among alternative sites. “In many in* 
dustries. a differential of as much as 101 of total manufacturing and dis- 
tribution costs can be effected simply by virtue of geography.”* These 
cost differentials are due to two factors: (1) the proximity of the site to 
raw materials sources or to customers and (2) cost differences traceable 
to the specific characteristics of an area, such as type of power assailable, 
climate, labor rates, construction costs, tax rates. 

The choice of a location is influenced by the nature of the product and 
the types of actiN'ities conducted. If large, bulky raw materials are re- 
quired and the finished product is relatnely small, nearness to the source 
of raw materials may be imperative. If labor represents a particularly 
large portion of the total product cost. pre\‘ailing labor rates may be de- 
cisis'e in the selection of a site. A company producing an expensive and 
highly calibrated product may be less concerned with the wage scale 
than with the availability of skilled laborers, able to produce with a 
minimum of rejects. 

The relati\'c importance to the company of community characteristics, 
such as <(uality of the labor force, schools, cost of living, climate, trans- 
portation facilities, must be established. These basic requisites reduce 
the number of potential sites to be considered. When they haN'e been 
.satisfied, the geographically variable costs of those locations still under 
consideration can be examined in detail. 

Tronsportation costs 

The early de\e[opment of regional specialization in the United States 
largely can be attributed to the cost of transportation. The influence of 
transportation costs has diminished as product specialization has nar- 
rowed tfic span of manufacturing acti^'^ties. Today, mo.st concerns proc- 
ess items that already have been partiall)' processed by other companies. 
The emphasis upon transportation costs largely has shifted from 
proximity to siippl)' to closeness to market. 

At the outset of a plant location study, it is necessary to establish the 
probable normal lesel of plant activity. At this le\'el, the source, quan- 
tity, and n^•e^age order size of each major raw' material should be listed. 
Data also should be prepared shmving the quantity of each type of 
finished product to be manufactured, the likely order size range, and 
the disper.sion of customers. W'ith this information, it is possible to de- 
cide which transportation facilities to use and to calculate the estimated 
transportation costs. 

Heenord t Ya$ecn. Plonl Lo»Koa {N#w York? Aatrkan leteerch Couitcit, 195^). p. 5. 
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lobor costs 

A marked disparity in regioruil wage rates exists in the United States 
Hourly wage rates for identical labor functions may vary as much as 50 
percent in different parts of the country. Wage scales tend to be highest 
along the Pacific Coast and lowest in the South. The use of regional 
rather than local wage rates should be avoided in plant location studies 
since noticeable rate differertces occur even among neighboring cities. 

There is a widely held belief that high wage rates are counterbalanced 
by increased labor productivity. This has never been conclusively demon- 
strated. On the contrary, empirical evidence exists which indicates that 
there is no close correlation between productivity and wage rates,' 

It is necessary to estimate the annual hours of work for each labor 
classification at the expected level of operations. The total hours for 
each classification is then multiplied by the appropriate hourly rate. 
Provision also must be made for fringe benefits, which n>ay range as 
high as 20 or 25 percent of the labor cost. 

Other relevant costs 

While transportation and labor generally are the two must important 
cost elements in a plant location decision, other costs also may be sig* 

' Ibid., a. 70. 




STYLECBAFT SHOE COMPANY 
Annual Differenlial Transportation Costs 
Torn na ton and BilUnpdbrrI ^tes 



EttifMfrti 
annual 
veinht, lb 

•trero^ carhad raffs, 
ptr eui 

Eslimafed frriqht tost* 

Torrin^tan 

BiUingsford 

4 

1 

Billinqtford 

Purchases: 

H 





Raw material 1 


$ 2.10 

61 40 

$ 29.400 

$ 19.600 

Raw' material 2 


6 20 


43.400 

47.600 

Raw' material 3 


8 10 

7 SO 

40.300 

36.300 

Total . 

1600.000 



snuoo 

’$103,700 

Shipments: 






Sales district .A. 

1.036.000 

a 6 30 

$3.30 


S 37.000 

Sales district B 

236.000 

1 10 

2 10 


3.400 

Sales district C 

192.000 

8 30 

3 00 


9.600 

Sales district D 

268.000 


7.80 


22.300 

Total 

1.792.000 

— nn 


$123,600 

$ 74.S0D 

Total freight cost 


■ 


$236,900 

$178,200 


Figures rounded. 
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nificant. They include such items as power, light, heat, travel, taxes, and 
rent or amortization of building costs. 

The type, adequacy, and cost of power should be investigated for 
each location. Power costs may be two or three times greater in some 
areas than others. Heating costs also Buctuate greatly because of weather 
conditions. Regional heating costs are calculated in terms of degree* 
day$. A ‘^degree-day” is defined as a departure of 1 degree per day in 
the mean daily temperature from a standard temperature, generally 65 
degrees Fahrenheit. Today, higher heating costs in Northern climates 
tend to be offset by higher air-conditioning costs in Southern regions. 

State and local taxes are a particularly important cost in plant loca- 
tion studies. Tax structures and rates vary markedly from state to state 
and city to city. Property taxes should be examined from the standpoint 
of the ratio between assessed and actual property values, as well as the 
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STYLECRAFT SHOE COMPANY 
Differential Labor CcaU 
Torrin^on and BUlingaford Sites 



Pnverie</ 

annual 

Wourly ra/e 

1 

Etiimoied annual 
labor coil* 

Torrinffton 

BtNinfs/ord 

Torcinfflon 

Bi/linffs/ord 

Direct labor: 






CuUipg 

20.800 

S2 46 

$2 60 

$ 51,600 

4 54,100 

SlitchiDf 


1 9S 

2 10 

102.600 

110,500 

Fittiotf 

RflSl 

2 IS 

2 30 

32.500 

36.100 

Ustiof 

23,000 

2 32 

2 45 

33.400 

56.400 

Bottoming 

16.000 

2 10 

2 30 

33.600 

36.800 

TriauiUDg 

13,900 

1 86 

2.00 

25.900 

27.800 

Finishiog 

11.300 

2.10 

2 30 

23.700 

26,000 

Packjpg 

6.800 

1.95 

2.10 

13.300 

14,300 

Total direct 




$356,600 

$382,000 

Indirect labor: 






Material handling 

27.100 

1 40 

1 48 

$ 37.900 

$ 40.100 

lospeciion. 

20,000 


2 10 

40.000 

42,000 

MaJoteoaoce 

12,800 

1 95 

2 20 

23.000 

28.200 

Suner vision t 

-0- 

-0- 

.Q. 

-0- 

-0- 

Receiviog and storeskeepiog 

36.200 

1 44 

L.58 

S2.100 

57.200 

Watchman, janitors, etc. . . . 

18.SOO 

1.40 

1 30 

23.900 

27.800 

Office and clerical 

26.600 

I 50 

1 65 

39.900 

43.900 

Total indirect 




4220.800 

$239,200 

Total direct and indirect 




$377,400 

$621,200 


* Figures rounded. 
tNo differeoce. 
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tax rales. Workmens compensation rales differ greatly. For llie sime 
type of activity, they may range from $2 to $7 or more per $100 of pay. 
roll. There also is a lack of uniformity in regard to franclnse income 
stock transfer, sales, use. and gasoline taxes. For example, corporate 
income tax rates in Massachusetts are more than three limes as great as 
in Missouri, Oasoline taxes range from 2 to 7 cents a gallon in diflerent 
states. 

Illustration of a plant location study 

The Slylecraft Shoe Company manufactures ladies shoes In its New 
England plant and sells these products ihrotighout the United Stales 
The growth trend during a 5-year period had been such that the plant 
which was operating at full capacity, was basing difficulty in mating 
customer demands. Management, therefore, decided to establish addi- 
tional manufacturing operations in the Middle West. Because of hca^w 
long-term indebledncs.v it was decided to rent rather than purchase the 
needed factory space. After considerable investigation of available fac- 
tories. two plants, one at Torrington and the other at Billingsford. were 
considered equally attractive, from every standpoint except for operating 
costs. " 

The compans' uses three principal raw materials. The estimated tran.v* 
portation costs for the two locations appear in Exhibit 20-2. In Exhibit 
20*3, the estimated annual labor costs are presented for each location. 
These and other differential costs are summarized in Exhibit 20-4. It is 
apparent that the Billingsford site is more advantageous. In this case, 
since no investTnent in plant is required and since machinery and other 


Exhihit 10^* 

STYLECRAFT SHOE COMPANY 
Comparison of Projected Annual Differential Costs 
Torrington and Billinesford Sites 



Torrington 

Billin^tSord 

T ra nsportal ion costs 

Direct and indirect labor 

$236,900 

577.400 

65.500 
21.400 
10.000 
14.000 

21.500 
4.500 
$.300 

$00 

$1 78.200 
621.200 

68.300 
19.400 
12.000 
12.200 

14.300 
3.200 

s.soo 

700 

Fringe benefits and payroll taxes 

orkmen's compensation .... 

Rent 

State and local taxes 

Power . . , 

Heat 

Light 

Water . . 

Total .... 

Annual coat differential in favor of BiUiogsford . . . 

$958,300 

ms.ooo 
$ 23.300 
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facilities would be the same regardless of the site selected, it is not 
necessary to give effect to the time value of money. 


Minimizing the inventory investment 

Businessmen long have been aware of the importance of minimizing 
their inventory in^'es^ment. This generally is accomplished by establish- 
ing an inventory control system l»$ed on a minimum protect ix e stoclc or 
safety margin for each item plus a portion which ^'a^ies with forecast 
sales and production. During recent years, efforts to control inventories 
have been greatly aided by the use of mathematical techniques, broadly 
referred to as operations research. These methods include linear pro- 
gramming, simulation, <jueuing theory, and statistical control charts. 

Factors affecting the sire of inventories 

The size of inventories primarily « affected by three factors: (1) the 
amount of protective stock desired to a^'erl “stockouts'*; (2) the size of 
purchase orders placed; and (3) the size of factory lots processed. On 
the average, the raw materials inventor)* is equal to one-half the pur- 
chase order size and the finished goods inventory to one-half the size 
of lots processed in the factory. 

The cur^’es for ordering and start-up costs mo^*e in an opposite direc- 
tion from the cun*e for the cost of carrying inventories. Processing or 
ordering in large quantities introduces unit cost economie.v. since it (s 
possible to .spread the same ordering and start-up costs over a larger 
number of units. However, this result.s in higlter inventory levels and is 
counterbalanced by higher inventory cariy'ing costs. The optimum in- 
ventory size is at that point at which these cost curv'es intersect or where 
the combined ins'entory cost of an item is at the lowest point. 

Relevant costs for determining optimum inventory size 
The costs rele>*ant to establishing the optimum inventor)* size fall into 
two broad categories: (1) those which \'ary directly with the prepara- 
tion and processing of purchase orders and size of lots processed and 
(2) cost of carrying inventories. Included in the first category are such 
costs as transportation, ordering, imoice processing, materials planning, 
factor)' setup, and learning time. In the second category are such costs 
as receiving and inspection, deterioration and obsolescence, space in- 
ventory record keeping, depreciation of facilities, insurance, taxes, and 
imputed interest on investment in im*entories. 

Inventory carrying costs may range from 15 to 25 percent of the total 
cost of inventories, depending upon the type and value of products, the 
kind of space and facilities used, the salaries of personnel, and the rate 
used for calculating the interest on investment. Exhibit 20-5 shows the 
inventory carrying costs of one concern, the American Machine and 
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Enhibit 20-5 

AMERICAN MACHINE AND FOUNDRY COMPANY 

InveDlory Carryini; Cotl u an Annual Perc«ntaiR 
(Coal of Invaaimeni par doHar inveatad) 


Storey facilitiea (space coat). 

Insurance. 

Taxes. . . 

Fereenl 

0 25 

n.25 

Supplies. 

n nt 

Kandiina and diatribuUon 

♦ ♦ ♦ » ♦ ♦ V 

2.00 

Deterioration . ... 

X (Ml 

Interest 

... V . W 

5 OP 

Loss due to inability to invest funds in 

profit* making 

ventures ... 

a 00 

Obsolescence 

5 00 

Total 

. 24.25 


souaci: John U. Ilolbrouk. Managing (hr Matrriat Funttian—TaoU, Tfchniquft. 
nnd Company Profticfn A Simpit Tabular Mtihvd /or Orlnmtning EronomU 
QuoniUie*. Amrriran Manaoainant A«miriation Report 95 « Nf« YorV« )9S9» p. 6i, 

Foundry Company. Malerials planning, ordering, and invoice*processing 
costs range from approximately $4 lo S12 per o^er. This varies with the 
complexity of the product and the degree of mechaniution of these 
functions. In determining the optimum order size, consideration also 
must be given to freight and purchase discounts, since they are both 
favorable to the larger order size. 

Certain principles should be observed in selecting the relevant costs. 

1. They should consist only of elimirtable costs specifically applicable 
to the size of inventories. The salaries of personnel engaged in ordering, 
receiving, and storing merchandise are out*of-pocket costs, However, if 
these individuals will be retained in the same function, regardless of the 
number of orders placed, these costs are noneliminable and not relevant. 
Depreciation of equipment related to the receiving and maintenance of 
im'entories is a sunk cost and should be ignored unless the investment 
in such facilities is directly affected by the size of inventories, i.e., 
through sale or purchase. Space costs should be included in the study 
only if the space can be profitably utilized for other purposes. 

2. The rate of imputed interest applied to the investment (n inven* 
tories should be based on alternative investment possibilities. The rate 
should not be applied against the total cost of the inventories carried 
but only against that portion of the cost which represents out'of-pocket 
and eliminahle expenditures. Only the latter costs affect the incremental 
capital investment. Thus, depreciation and supervision costs included 
in the inventory should be extracted before applying the imputed 
interest rate. 

The inventory cycle, under ideal circumstances, is illustrated in Fig, 
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Fig. 20*1 The inventory cycle. 


20*1. Each of the elements shown, i.e.. protective stock, optimum order 
size, lead time, and reorder point, will ht discussed separately. 


Establishing the level of protective stock 

It is advisable to segregate the inventory into high' and low'value items. 
Frequently, it will be found that 70 to 60 percent of the inventory value 
consists of 10 to 20 percent of the items numerically. Generally, it is not 
necessary to establish optimum inventory levels for the ]ow‘\alu€ items. 
Since the value of these items is relatively low, they can be controlled 
by maintaining high protecih'e margins. Mathematical techniques then 
can be applied to the remaining high'N'alue items. 

Determining the level of protective stock to be maintained in\’oK'es 
an evaluation of the risk of stockouts and the potential costs or losses 
attributable to them. Normally, it is not economical to establish a pro* 
tective level for finished goods which is designed to prev'ent stockouts 
entirely. This would entail maintaining an excessii'e inventory ini'est* 
ment. Rather, the objective should be to maintain a protectii’e stock 
which permits some stockouts, proi'ided the expected losses from stock* 
outs do not exceed the cost of canying additional im'entories to pre\'ent 
their occunence. 

A procedure for establishing th^ protective level is suggested in Ex- 
hibit 20-6. The average weekly inventory level during the preceding 
year, for a particular product, is showm in column 1 and the frequency 
of occunence in column 2. The time* weighted ini'entory le^'el appears 
in column 3. The number of stockouts is shown in column 4 and the per- 
centage of stockouts in column 5. By ana!y 2 ing these data and attaching 
a cost to stockouts, e.g., special-deliveiy charges, loss of profits on can- 
celed orders, loss of customer, management can decide what risk it is 
willing to assume and establish an appropriate protective stock level. 
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Exhibit 20-b 

Procedure for Determlniftp ihe Level of Protective Slock 


(f) 

(2) 

(S) 

i'i) 

(r>) 

fnrmiory 

Frequency ^ 




inft. 

oefurrtrtee. 

inptniary 

vVuoiOer o/ 

Sforkouh. 

unili 

no. ^ welu 

tevft 

tiockouh 

( 

• 

i.m 

3 

3.000 

30 

\ .0 

2.000 

II 

22.000 

22 

L 


12 

36.000 

10 

a 

0211 

4.000 

13 

32.000 

S 

01 

.1.000 

$ 

10.000 

2 

00.3 

6.000 

5 

30.000 

1 

003 

Total . 

32 

las.ooo 

70 



Determining the optimum order quantity 

A number of formulas have been develops to calculate the optimum 
order quantity or economical lot sire. One of the oldest and simplest is, 

m ■ ^ 

where OQ • order quantity (or economic lot size) 

A •* annual usage (or sales) 

S ■> cost of placing an order (or setup) 

C B cost per unit 

K • inventory carrying cost as a percentage of total cost 
The derivation of this formula is explained in the discussion which 
follows, 

f. Eliminable ordering costs are a constant dollar figure per order. 11 
a company desires to fill its annual re<|uirement of an item with a large 
number of small orders, rather than a single large order, its total ordering 
costs will be greater. The total annual ordering costs may be expressed 
by the e<j nation 



where A ® total annual ordering costs 
S s ordering cost per order 
R » annttal requirement of an item 
OQ * size of order 

2, Eliminable inventory carrying costs may be expressed as a per* 
centage of the im'entory investment. Since raw materials inventory is 
equal to one-half the size of purchase orders, the average investment in 
raw materials decreases with the number of orders placed to fill a given 
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annual requirement. Therefore, total annual inventory carrying costs de- 
cline as the size of orders is decreased- This is redected in the following 
equation; 

A-= /cc22 


where A' — total annual inventory carrying costs 

X “ percent of cost of an item represented by inventory carrying 
charges 

C ■* cost of item 
OQ B size of order 
00 

—X - aN'erage inventory investment, units 
Z 

3. In Fig. 20-2, the combined annual ordering and carrying costs are 
lowest when the two cost curs es intersect, or when A' - A. Thus. 


Acf 

KC{0Q)' 

iOQy 

00 


^OQ 

ns 

50 

2RS 

2ns 

/2BS 

\T? 


The approximate accuracy of the formula may he demonstrated bv 
assuming that a company's annual requirement of an item costing 30 
cents is 3,000 units, the ordering cost per order is $7, and the carrying 


cost 15 percent of the cost of 


he item. As shown in Exhibit 20-7, the op- 



Fig. 20-2 


Relation of inventory ordering and carrying costs to 
size of order. 
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20-7 


Determining the Optimum Order ^ze 


Ordfrs 
p/aretf ' 

f hiYr p<f 
otdfr 

Total 

otdeting 

to$t» 

Total 

tarrying 

C09l$* 

Ccnthintd 

eo$lt 

1 

8.000 

% 7 

1180 

1187 

2 

4.000 

14 

90 

104 

3 

2.667 

21 

60 

81 

4 

2.000 

28 

4S 

73 

St 

1*600 

8S 

36 

71 

6 

1.333 

42 

30 

72 

7 

1.143 

49 

26 

75 

8 

1 

1.000 

S6 

22 

78 


* 15% of •vereee iii\entury iriv««tmeni lone^helf of dvller vilu« of order), 
t OQ is S orders. 1.600 unit* per order. 


timum number of units to order is 1.600 (five orders). Using the formula, 
the optimum number is 

ff X 7 X 1,000 . 

V— 3(nnr • 

Timing tho reorder 

Having established the economical order quantity and the protective 
stock margin in the manner described, we now are interested in deter- 
mining when to reorder. In order to accomplish this, it is necessary to 
know the lead time, or time required to obtain delivery after an order 
has been placed. This, of course. >'aries with the location of suppliers, the 
complexity of the product, and whether it is stocked by the supplier or 
must be specially fabricated. The purchasing department is the source 
for this information. Let us assume that the lead time is established at 
1 month, that a protective stock of 500 units is desired, and that annual 
usage is estimated as follows: 


Month VnU* 

January. 1.900 

February 2,200 

March IJOO 

April 1,700 

May 1.700 

June 1,800 

July 1,500 

August l.SOO 

September 1.800 

October 2.300 

November 2,400 

December 2,300 

Total 22.8M 

Average per month 1,900 
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Based on the foregoing data, the reorder point may be calculated as 
shown below: 


UniU 

Protective slock 500 

Average demand during lead time . 1i900 
Reorder point 2.4<H) 


If monthly usage fluctuates sharply, the use of average demand may 
dip into the protective stock. For example, if the reorder point is estab- 
lished at 2,400 units, by the end of November the protective stock 
margin will have been exhausted. This can be averted by basing the 
reorder point on expected demand during the forthcoming month in- 
stead of on average monthly demand. 


The usefulness of mathematical methods for minimizing 
the inventory investment 

The mathematical methods for minimizing the inventory investment 
have their greatest applicability among large companies, where the value 
of items is so large that the cost of employing scientific methods is 
more than offset by the resultant economies. Many large companies em- 
ploying mathematical inventory control methods in conjunction with 
electronic data processing have achieved substantial cost savings. How- 
ever. it should be recognized that the number of variables generally are 
greater than indicated by the relatively simple formula discussed. ^Vhere 
these additional variables are both prWictable and consistent, the basic 
formula can be elaborated. However, the formulas can become too cum- 
bersome for use other than by computers. In some cases, mathematicians 
have constrticted tables, nomographs, and even special slide rules which 
give elfect to additional variables, particularly purchase discount. For 
the following reasons, whatever formulas are used should be re\'iewed 
frequently. 

L Determining inventory carrying costs, setup costs, and ordering 
costs is not a simple matter and may vary' from item to item and plant 
to plant. More expensive items require higher insurance rates. Larger 
products need more space and require more handling. More complicated 
products involve higher ordering costs. 

2. Purchase discounts may vary at different ordering levels and among 
different suppliers. 

3. Freight differentiab vary with the smirce of supply and the distances 
inv'olved. 

4. Space limitations, particularly for large bulky items, may modify 
the results- 

5. Purchase prices may fluctuate seasonally. 

fl. Other considerations, such as the need for maintaining the existing 
labor force or desire to obtain shift economics, may require inventory 
build-ups. 

The econwnics of inventory control suggest that accountants have 
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been mistaken in their general emphasis on high inventory tunimrr 
rates. Higher ini’entorv- turnoi’er is obtained by reducing the inveiilorv 
im'esiment in relation to cost of sales. It is clear from Fig, 20-2 that re 
ductions in the aserage ini’enloiy investment beyond a certain point In 
crease rather than decrease the combined inventory carrying and order 
ing cos(s. ® ** 


The cost of labor turnover 

It has been esNmaled thal the annual cost of labor turnover in the 
United States Is in excess of $11 billion.* It is not surprising that labor 
economists and personnel administrators have devoted Sinsiderable 
attention to the sub|ect- As a consequenc'e of these efforts, notable refine- 
ments h&ve taken place in the conceptual framework and in the metlv 
odology for calculating labor tiirnm er. It would seem that the impact of 
the cost of labor tiirno\ er on profits also would be of major concern to 
accountants. In fact, the subject has been ignored m the literature of 
accounting. 

Divergent s'iewpoints exist as to the definitions and methods of cal« 
culating the rate and cost of labor turnover. It is not possible in this 
brief presentation to present a comp^ehen5i^‘e discussion of the subject. 
Bather, it is possible only to indicate the nature and Importance of the 
problem and to suggest how the accwintant can accumulate and present 
meaningful data. 

There are tsvo general methods for determining the cost of labor turn- 
o\'er, the wpomtion And rcpfaccmcnt method arid the profit forgone 
methoii In the separation and replacement method, the specific costs 
applicable to separatees and their replacements are accumulated. In the 
profit forgone method, the actual profit for the period is compared with 
the estimated profit that vvoiild liase been obtained had no labor turn- 
over occurred. The difference represents the profit lost as a consequence 
of labor turnover. 

The .separation and replacement methcKi is more commonly \ised in 
the United Slates, whereas the profit forgone method is widely used in 
England. Australia, arnl other Common w'ealth nations. When used 
separately, each of these methods has certain limitations. Accordingly, 
in the illustration that follosvs there is an attempt to combine the two 
metho<l.s. 


Labor turnovar rotes 

Tumoser rates are useful in focusing attention on troublesome labor 
.situations. Many different labor tumox'er rates are used in practice. One 

rr«d«rfck J. CoMdtt. labor TwrAa*«r. Aae<icoA Attocioiio*, l«»tQr<h l«pett 

39. N»w York, i960, p. 37. 
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common fonnula is 

tr - 1 X 100 

where S - separatioiu 

N * average number of employees 

Turnover rates ako may be calculate according to sex. age. number of 
years of service, etc. Frequently, efforts will be made to correlate labor 
turnover with wage scale, accident rates, or other potential causes of 
labor turnover. 

Soporotion ond raplacament costs 

Seporotion costs. Many companies have a formal interview procedure 
for separatees to determine the reasons for their leaving. The inter- 
viewer’s time constitutes a direct charge against the labor classification 
involved. Severance pay often is required by union contract, the amount 
varying with the type of work and the length of service with the 
company. 

With regard to social security, the company is liable for the tax at the 
current rate, but not in excess of 14.200 of the gross earnings of each 
employee. However, if a worker is replaced, the tax liability begins 
anew. Thus, as a consequerwe of a separation, it is possible for the com- 
pany's social .security tax on a worker and his replacement to be based 
on amounts ranging to 18.400 instead of $4,200. In states where the un- 
employment tax rate is based on a merit rating system, high turnover 
rates introduce higher unemployment compensation taxes. It is possible 
to prepare tables which show the effect of different turnover rates on 
the unemployment compensation tax and the cost per separatee.* 

Recrvitment cotis. It is common for companies to advertise for person- 
nel. The type and cost of the advertising varies with the degree of skill 
required and the availability of potential candidates. Brochures, pamph- 
lets, and other printed material may be prepared to familiarize appli- 
cants with the nature of the company and its employment policies. 

Representatives of many of the large companies visit college campuses 
to interview graduating seniors. These visits generally are for the purpose 
of obtaining technical or junior executive personnel. The cost of the 
interviewer's time, traveling, and entertainment should be charged to 
the applicable labor categories. Some companies use the services of em- 
ployment agencies, particularly for skill^ or technical personnel. In 
such cases, it is not unusual for the company to pay the agency fee. 

Selection costs. The type of employnwnl Interview varies with the 
nature of the position under consideration. Generally, it is impractical 
to maintain records for an expense of this kind. Rather, allocation of in- 
terviewing costs may be on the basis of an estimate of the number of 
interviews and the average length of time required. The cost of reference 

‘Orcftt W. Cene*«. fvrMnmJ. No*«B)be^-0«c«*bar, I9Se, p. 9S. »o »h* •^iror.) 
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checking includes telephone. teUgraph. correspondence time, and occa 
sional travel. Some companies reimburse out-of-town applicants for travel, 
mg expenses. Many companies require their employees to undergo a 
medutal e«mmation. Since a company’s own medical facilities would 
be used also by regular employees, it is necessary to allocate the cost of 
mamtaming this facility among the different users. 

Troining costs. The prwedure for training new employees generally 
involves either a v^ibule school or on-the-job training. If the former is 
used, the poriion of the cost of the training school applicable to replace 
ments should be allocated to the different labor categories on the basis 
of the number of individuak trained. This cost includes space charees of 
the school, depreciation of facilities, salaries of instructors and materials 
consumed. 

If on-the-job training takes place, the cost includes the lime expended 
by the instructor and the cost of defective goods. Not all the frainine 
time IS unproductive. A learning curve exists, and as the trainee sains 
experience, his productivity increases. Training costs should be offsit bv 
the cost of accepuble items produced. ^ 

Illustration of the determination of the cost of lobor turnover 
The income statement of the Uomte* Corporation for the year ended 
December 31, 1962, appears in Exhibit 20^. 

Calculating the profit forgone os o result of lobor turnover 
The total number of actual hours worked by direct laborers of the 
Loomtex Corporation was 2,060.000. As a consequence of delays in fill. 


Cfhibit 20*1 

LOOMTEX CORPORATtON 
Income Statement 


For the Year Ended December SI, 1962 

124,000,000 

Less: Variable coats 

iMnUnaU 

16 oin non 

Direct labor ... 

Variable factory overhead . , . 

Variable selling and adminiairative expeiBe 
Total variable coats . . . 

Contribution to fixed overhead and pn^l 

Less: Fixed overhead 

Profit before taxes. . . 

• . ♦w,ifiv,vw 

5,190,000 
. . 3,200,000 
. . 1.900.000 

16,300,000 
$ 7.700,000 
5.300.000 
$ 2.400,000 

it? nnn nnn 

Capital investment. . 


Return on sales 


#i*iVUU.VVv 

to 

Capital turnover 

Return on caniral 


2.0 

20.0% 
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ing positions of employees who were discharged or who quit, 60000 
potentially productive hours were not worked, and included in the total 
actual hours worked were 40,000 applicable to training replacements for 
separatees. Half of the trarning hours were unproductive, as shown 
below: 



Toiai training 
hour$ 

Unproductive 

hours 

Employees remaining for 3 weeks* training 

Employees leaving in less than 2 weeks 

Employees leaving in less than 1 week 


14,400 

4.000 

1.600 

Total 

40.000 

20,000 



The direct costs incurred by the Loomtex Corporation as a conse- 
quence of labor separations and replacements were as follows: separa- 
tion cosu, $25,630; recruitment costs, $23,140; selection costs, $32,080; 
and training costs, $31,160. 

The procure for calculating the profit forgone as a consequence of 
labor turnover, assuming that items produced can be sold at prevailing 
prices, as follows: 


(1) Actual hours of direct labor 2.060,000 

Leas: Uoproductive hours of trainees 20.000 

Actual productive boura of direct labor 2,040,000 

$24,000,000 

Sales value per productive direct-labor hour $11,76 


(2) Aasuroiof that tbe potential production lost as a consequence of labor turn- 
over could have been sold, the lost sales are equal to $940,800, calculated as 
follows: 


Hours lost in finding replacements 60.000 

Training hours lost 20,000 

Total lost hours 8CKOOO 

Multiplied by sales value per productive labor hour X$ll.76 

Potential sales lost $940,800 

(3) The estimated elTect on direct-labor cost if no labor turnover had occurred is: 

Actual direct-labor cost $ 5,190.000 

Add: Hours lost because of delays in filling positions 

of separatees 60,000 

Multiplied by average hourly rau X$2 52 151,200 

Direct-labor cost if no direct-labor turnover had 
occMrrtd $5,341,200 
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Variable costa other than direct tabor 
Add: increase in variaWe cosu. other than direct 
labor, with increase in potential sales lost 

(111.110.000/124,000.000) X $940.800 

Variable costa, other than direct labor, at sales vd- 
ume that would have been atuined with no labor 
turnover 

A comparison of the actual profit and the profit that would have been 
attained had no labor timiover taken place appears in Exhibit 20-9. 

Reducing lobor turnover 

Labor ^over is caused by both external and internal factors. The ex- 
ternal influences, e.g., cyclic condiHons. weather, strength of unions 
seasonal sales, community living conditions, are largely beyond the con- 

EsAibie tO-9 

LOOMTEX CORPORATION 
Comparison between Actual locone and Potential fneotna 
With No Labor Turnover 
Year Ended December 31. 1962 



Actual l/rom 

Ettimoitd. 
vith no 
labor turnmer 

Sales 

$24,000,000 

$24,940,800 

Less: Vsriable costa 

Direct labor 

$ 5,190.000 
11.110.000 

$ S.341.200 
11.545,496 

Other variable coats. . . 

Total variable coata. . . 

$16,300,000 

$16,886,696 

Contribution to ov^h*arl and iw>A* 

1 7.700,000 
5.300,000 

$ 8.0S4.104 
S.300.000 

Less: Fixed coats 

Add: EUnunaiion of separation and replacement 
costa 

Separation 

$ 2.7S4.104 

$ 25.630 

23,140 
32.080 
31,160 

Recruitment 

5?elertior» 

Training 

Total separation and replacement costa. . . . 
Profit, hefore inromfl Ibv 

$ 112,010 

$ 2,400.000 

$ 2,866,114 

Return on iwle« 

10.0% 

2.0 

20.0% 

11.5% 

2.08 

23.9% 

Capital turnover 

Return on capital 


$11,110,060 

43S.406 

$11,545,496 
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trol of a company. The internal factors, e.g., rales of pay. ratio of women 
employees, working oonditiODs, type of supervision, training program, 
are not always easy to pinpoint. ^ 

Several techniques may be employed to determine the causes of labor 
turnover, including on-the-job interviews, an employee suggestions sys- 
tem, psychological testing, and exit interviews. Corrective action should 
be evaluated by comparing the required cost outlays with the expected 
recoupment of profits. 


Optimizing the production mix 

Economics largely is concerned with alternative uses of limited re- 
sources. In a business, these resotirces include working capital, factory 
and warehouse space, available bbor, machine capacity, and raw mate- 
rials. Sometimes, the number of possible combinations is so great that 
profit maximiaalion can be achieved only through the use of mathe- 
matics, particularly linear programming. In the illustration of linear 
programming which follows, the number of variables is sufficiently 
limited so that profit maximization can be derived graphically instead 
of through the more involved algebraic methods. 

Illustration of optimization of production mix 

The Robinson Company, a small but successful metalworking plant, is 

planning an expansion program. Until the program is complete, factory 


Exhibit t0*20 

THE ROBINSON COMPANY 
Product CoQtribution Margin 



Product X 

Product Y 

Hcufi 

Ptr 

unit 


Direct- 

labor 

cot( 

/fours 

per 

unit 

Patf 

per 

hour 

Dircel- 

labor 

cost 

Stamping: department . . . 

.20 

12.50 

% so 

25 

$2 SO 

t 63 

Cutting department 

.60 

2.00 


2.00 

2.00 


Welding department 

10 

2.2$ 

wM 

.20 

2.2S 

45 

Total 



12 33 



Imia 

Selling price 

IIS. 00 

$30.00 

Variable coats: 









a 9 



• V AA 


Other variable coats 


9 4 . SO 

6.67 





Total variable coats. 

1 9 00 

112.00 

Contributionmargia. . , 

1 0.00 

$16.00 
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Exhibit 20^li 


THE ROBINSON COMPANY 


DepoAbiKrU 

i>«pQrtment 

Maximum produdion 

t^p^Uy, hf 

Item X 

Utm Y 

Sumping , 

1.100 

4.600 

6$0 

^ ton 

4.400 

2.400 

Cutting. , . 

а. <j W 

б. 000 
^ C AA 

W«ldinr 


O.qUU 

3.2S0 


aemand. In scheduling produc. 
|ion for the coming month, the company desires to produce quantities of 
Its two products X and Y so that profits will be maximized. The three 
depar menls with production constraints, i,e,. limits, are stamping (1 100 
hours), cutting (4,8M hour,), and welding (650 hour,), nfe ^nUu! 
(ion margin for products X and Y is rfiown in Exhibit 20-10 The maxi 
mum production of item X or Y that can be obtained in each department, 

UniK of Product X 



Fig. 20*3 Selection of optimum production mix. 
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e^.^product X-«amping (1.100/^, or S^), is shown in Exhibit 

In Fig. 2(M, (he production of X is plotted on the vertical axis and Y 
on the horizontal axis. Straight lines are drawn to designate the produc- 
tion possibilities in each depaHment. The stamping department can pro- 
duce 5^ units of X or 4.400 units of Y. or any intermediate combina- 
tion. It can also produce less than these quantities but will then have 
unused capacity. The optimum production combination must lie within 
the area from the origin to the heavy line- Beyond this line, the capacity 
of either the stamping or cutting departments will be exceeded. Points 
a, b, and c represent possible production schedules (incremental profits 
of $34,800» $36,000, and $37,800, respectively ) . Profit maximization oc- 
curs where the lines for the two departments, stamping and cutting in- 
tersect. At this point, 5,000 units of X ar>d SOO units of Y can be prodiiced 
with a resultant incremental profit of $39,000. 


Selecting among alternative raw materials 

A common type of management decision is one which involves a choice 
between two or more raw materials where the quality of the finished 
product is not affected. The variables which may infiuence the choice 
are purchase price, processing costs, and the yield of finished items. 

Illustration of selecting omong alternotfve moteriaU 
The Optik-Ub manufactures optical lenses according to prescriptions 
recenod from optometrists and opticians. The processing of lenses in- 
^'0lves the following operations: selection of blanks, marking axis block- 
mg cutting cun'ature. fining, polishing, chilling, separating, inspecting, 
and packing. Generally, orders must be shipped within 24 hours from 
receipt Although this occasionally resulu in slack days, the plant gen- 
erally operates at close to capacity. ^ ® 

The polishing department consists of 20 machines, which are operated 
by fi\'e workers. The combined annual gross pay of these polishers 
amounts to $27,000. Fringe benefits are equal to 15 percent of the labor 
cost. Variable polishing overhead amounts to 20 percent of the polishing 
direct labor. Each machine contains four rotating spindles on which 
polishing pads are glued. The pads are replaced after each run. A lens is 
locked in a machine tool and pressed against the rotating spindle. As the 
spindle rotates, the polishing pads are soaked by a continuous sprav of 
polishing mixture. ^ ' 

Two rare earth compounds, zirconium oxide and cerium oxide, may 
be used for polishing. Zirconium oxide costs 95 cents a pound and cerium 
oxide $1.95 a pound. The company has been obtaining satisfactory 
polishing results from the use bf the less expensive compound. Approxi- 
mately 2,800 pounds of zirconium oxide are used annually. 

It was decided to conduct a series of experiments to determine which 
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Es/iibct M-ii 


THE OPTIK-UB 
Reaulu of Teat of Polishing Powder* 
Average Time Required for Lena lo Peas Inspection 


Compound 


Zirconium oxide 
Cerium oxide. . 


d or 0/ 
polishing 
powder, min 


1 $ 

IS 


8 oz of 
poiu^ing 
powder, min 


20 

U 


12 0 ; 0 / 
polishing 
powder, mm 


20 

IS 


•These figures should not be tegarded as indKalive of the relative merits of the 
two competing products. The actual results of iKe tests are part of a monograph by 
Mortort Backer, Study of Polishing Cools in on Optieol Loborolory. W. B Grace & 
Company. Davison Chemical Divbbn. New York. 1961. 


Eshihit tC^IS 

THE OPTIK-LAB 
Estiioated Annual Savinp 
Resulting from Test of Polishing Powden 


Present polishing labor cost 1^7 ,000 

Labor savings (35%) g 9 j 50 

F ringe benefi u ( IS %) 1 ,420 

Polishing overhead eliminabls with reduction in labor (20% 

of I9.4S0) I,g90 

Total 12,760 

Less: DilTerential cost of powder 

Cost of cerium oxide (1,400 lb ^ 11.95} $ 2,730 

Cost of sirconium oxide (2.800 lb ® 8.9S) 2,660 70 

Total estimated annual saving $12,690 


of the two available polishing powders was more economical. This in- 
volved measuring the two variables, the quantity of each polishing 
powder required and the polishing time cycle. The polishing department 
had been using a mixture of 8 ounces of cerium oxide to 48 ounces of 
water. The polishing time cycle was controlled by an automatic timer 
and lasted 20 minutes. In the experiment, the water was held constant, 
i.e., at 48 ounces, but the polishing powden were varied at 4, 8, and 12 
ounces. The results of the test are shown in Exhibit 20*12. 

The tests indicated that by using the more expensive cerium oxide, 
the 20-minute present time cycle c^d be reduced to 13 minutes. This 
represents an estimated annual saving of approximately $12,690, as 
shown in Exhibit 20-13. 


Row moteriols selection, processing costs, and product yields 
In some industries, particularly those characterized by joint costs, the 
yield of finished products depends to a large extent upon the types of 
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42 gal per bbl. 
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raw ma(etials used. In the oil-refining indwtxy, processing costs as well 
as finished stock yields vaiy with the type of crude oil used. In order to 
maximize profits, a number of variables must be considered. They include 
the price of crude at the wellhead, transportation to the refinery re 
finery processing costs, available capacity, crude yields, and selling 
prices of finished stock. ® 

The cost of crude od generally ranges from 70 to 85 percent of total 
refinery costs. Crude oil prices vary by type, weight, and location. At the 
well the price of crude oil of the same gravity may run from $1,80 (Mid- 
dle East) to $4.50 (Pennsylvania}- Low-gravity crudes ordinarily cost 
less, because they contain a Urge amount of sulfur which must be 
removed and gas oil which must be cracked to yield highnjctane 
gasoline. 


lllustrotion of the reigtionship dmong rqw materlgls, 
processing costs^ ond product yields 

The Seabird Oil Company, which operates a small refinery with a 
20,000 daily throughput capacity, sells its finished products to inde- 
pendent distributors. Its entire production can be disposed of at the 
prevailing market prices. Crude oil is plentiful, and the company’s major 
problem is to select the crude oil which will maximize its profits. Five 
different crudes are under consideration with yields as shown in Exhibit 
20-14. The marginal cost per barrel appears in Exhibit 20-15, and the 
estimated marginal income for each crude is presented in Exhibit 20-16. 

It is apparent (Exhibit 20-16) that crude 5 is most profitable for the 
company. Selling prices of refined products do not remain constant, and 
as they change, the results obtained will have to be modified. In actual 
practice, nonquantitative considerations usume far greater importance 


Exhibit tO^lS 

THE SEABOARD OIL COMPANY \1 
Estimated Daily Mariioal Throughput Costa pet Bai 
Crude Oils under Coosideratioo 



I for 



Crudr i 

Crudr 2 

Crixdr 3 

Crude 6 

1 

Delivered cost of crude oil. . . . 

$3,116 

S3 $20 

S2 410 

84.550 

85.830 

Processing costs: 






Geoera) labor 

.127 

199 

.189 

, .232 

258 

Sulfur and sourness penalty. 

.201 

284 

252 

-0- 

-0- 

Fuel, power, and water 

120 

186 

.174 

214 

.236 

Cracking 

.202 

.216 

163 

192 

.051 

Gasolioe upgrading 

030 

.194 

.250 

285 

462 

Taxes 

090 

106 

.105 

.117 

.154 

Miscellaneous 

.042 

.057 

.05$ 

.049 

.054 

Total marginal throughput 



1 



coats per bbj 

S3 922 

S4.762 

83.618 

^.639 

87.047 
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EjihibH 20»t6 

THE SEABOARD OIL COMPANY 


EatimatoJ Dwly MtrpoaX Inceme for Oib under Considwetbn 



Market 
price 
per gal 

Osde 1 

Ou^ 2 

Oude 3 

Crude 4 

Crude 5 

BeveDue: 

Rc^sr motor nsoUse. . . 

$ 112 

$ 7,244 



8 31.141 

8 33,022 

PreDuum motM ^soliae . 

.121 

19.$1S 

20.531 

17.482 

18.397 

4,675 

Kerosene 

.100 

-4h 

-0- 

-0- 

11,508 

10.752 

Diesel oil 

.086 

-0- 

H)- 

-e- 

-0- 

-0- 

No. 2 distiUate 

.101 

9.248 

13,320 

11.029 

4,242 


No. 3 diitiUate 

.096 

5.000 

4.758 

3,951 

4,193 

1.210 

LubricatiDf oil 

.620 

-H)- 

-0- 

>0- 

17,707 

156.761 

Fuel oil 

066 

29,60$ 

16.355 

16,572 

10.201 

5.433 

Total revenue 


170.612 

$ 79.143 

877.188 

8 97.369 

8215.756 

Lots: Throughput costs 
(from Exhibit 20-lS) 

X 20, 000 


78.440 

1 

95,240 

72.360 

112,780 

140.940 

Marpoal iocone 


1(7,828) 

806,097) 

8 4.828 

8(15,391) 

1 74.816 


than suggested in our illustration. They include the importance of main* 
taining a reliable supply of crude, the different types of crude available, 
the nature of the distribution channels, and the flexibility of the refinery! 


Selling or processing further 

The question of whether to seU an item at an intermediate stage or to 
process it further is a frequent type of managerial decision- An inte- 
grated textile company can sell yam or weave it into cloth, can sell the 
cloth or produce clothing. A meat packer can sell pork, cure it, or smoke 
it. A refinery can sell fuel oil and kerosene or crack them into high- 
octane gasolirte. ^ 

If further processing enUils additional facilities, one is, of course, 
confronted with a capital- in vestrnent decision- Assuming, however, that 
facilities already exist, the decision hinges on a comparison between the 
additional, or incremenUl. revenue which is obuinable and the costs to 
be incurred. Since this type of decision is common in joint cost industries, 
it should be remembered that the costs allocated to the product for the 
purpose of income measurement are irrelevant. 

Illustration of selling or processing further 

Let us assume that a company manufactures three products and allo- 
cates joint costs as indicated on the following page. 
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Product 

Pfodnr- 

tion 

Sdli/if 

priee 

Salet tnUtc 
of production 

Allocalionof] 
Joint eiuU 

( nit 
comI 

A 

10,000 

$2 

$ 20.000 

1 16,000 

II 60 

B 

20,000 

3 , 

60.000 

48,000 

2.40 

C 

30,000 

\ 

120,000 

96.000 

3 20 

Total 



$200,000 

$160,000 ’ 



Suppose that it is possible by additional processing to con\'ert 10000 
units of A into 5,000 units of D. The additional processing costs are 
estimated at $7,000, and the market price of a unit of D is $6. Assumini? 
that the company can sell the 5,000 units of D, it is more profitable to 
process than to sell, as indicated below; 

Incremental revenue: 

Product D (3,000 ^ $6) 

Lefts: Product A (10.000 € $2) 

PifTerence 

L«m: Incremental coeta 

JncroTnenUl |)rofil from processing further 


sso.ooo 

_20,000 

$ 10,000 

7,000 

$* 3^00 


Problems and cases 

20-1 The Tew Nut and Bolt Company U considering 

the purchase of part X, which i$ at present being manufactured. The manager 
of the purchasing department has concluded a study of the comparative costs 
of making versus buying. Included in the study is an item of $1,425 in favor 
of buying. This represents a savings in purchase department costs, calculated 


as follow s. Comment on the procedure. 

Tot.d Annual Purchasing Costs 

^pace % 8,000 

ttiiilie.« 3,900 

Lleprecialuin of office nwchincty 1,000 

Supplii'* 19,000 

Solarles 110.000 

Tuial purchasing costs $142.SCKI 

Total pufcliases $40,000,000 

Pu rchases— part X $400,000 

Percent to total purchases \% 

Reduction in purchase coals if part X lioueht .. . $1,425 


20“2 determining optimum irweniory size. "Determining the optimum 

inventory size represents a balancing of opposite costs.” What is the meaning 
of this statement? What specific costs are relevant in such dedsions? 
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20-3 

20-4 


Frotectlvg jto^ margU,. What is 0^ p„,pose of a protective stock maiein 
and how should it be established? 

mofWie/ico/ fpnnuias. “We have approximately 
M.OOO different items m our raw materials inventory^ purchased from all over 
the world at varying prices and terms. Under such dfcumsianoes how can 

^ possibly apply mathematical techniques in setting our inventory levels?*’ 
Comment. 


20-5 to use Of mat/iemiries In establishing isuientory size What are the 

Jimitations to the use of mathematical methods in deteiinitiing opHmum inven- 
tory Size? Can these limiutions be overc«ne? 

20^ Co« W>Of fumwer. “Why should we go through the trouble of calculating 
the cost of labor turnover, when there is little we can do about it?" Do vou 
agree with this statement? ‘ 


20-7 

20-8 


Meaning of profit, lost because of labor tumouer. “Calculating the profit lost 
because of labor turnover yields an unprecise figure. Besides, profit to an 
accountant is a residual figure. How can we justify showing it as a cost?** 


^ fur^ c«l end profit planning. Do you believe that the cost of labor 
timover should included in a eompan/s profit plan, and if so. how can 
standards be established? 


20-9 ‘o^ction. -We have been Inspecting aU incoming parts 

ITO percent. Can cost analysis together with sUtlstics assist us in detetmininK 
whether it is more profitable to inspect less than 100 percent? Can they help 
US to rale vendors?" Comment. ^ ^ 


20-10 decision. You are a member of a committee of a 

large od company whose function it is to determine where new gas stations 
shOTsld Im locat^. The company has a national network of stations. It also has 
a Umited capital-investment budget. What type of data is required? 

20-11 production decisions. Exhibit I contains the budgeted 

gating i^ts for several processing departments of the Pacific Refining 
Company. The MSIs are budgeted at different levels of capacity, 100,000 
gallons of throughput representing practica] capacity 
In each of the following cases, indicate the appropriate management deci- 
swn. showing all computabons. In each case also assume that the refinery 
presently is operating at $0 percent of practical capacity. 

Case T Twenty thousand gallons of fuel oil is mi hand. Hie refinery must 
dee.de wither .t is more profitable to sell it as fuel oil or to crack It into 
gasoline. The following additional facts are available; 


Cracking yfelds; 75* gasoline, 15* fuel oil (residual), 10* loss 
Current prices; fuel oil 7 cents per gallon, gasoline 14 cents per gallon 

Case 2. The refinery can obtain 20,000 gallons of cylinder stock. The usual 
bargaining process wiU determine the final price. The refinery management is 
uitwsted in knowing how high a price it can pay and still make a profit. 

^e stock purchased would be processed into conventional bright stock and 
sold is such. The infoimation available is as follows; 

Cylinder slock yield; 90* bright stock, 5* petrolatum, 5* loss 
Current prices; bright slock. 50 cents per gallon, petrolatum no market 
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PACIFIC REPINING COMPANY 
Budgeted Operating Coate 



The conversion of cylinder stock into bright stodc requires the following 
operations: solvent dewaxing; solvent extraction; filtering. 

Case 3. The refinery has 20,000 gallons c( raw kerosene. It can process and 
sell the kerosene after passing it through the treating department or can crack 
it for its gasolirve content. Ad^tional information is as follows: 

Current prices: kerosene, fi cents per gallon, fuel oil 7 cents per gallon, 
gasoline 14 cents a gallon 

Cracking yields: gasoline 852. residual fuel oil 52, loss 102 

(Adapted from an article in 
the NAA BuUetin by John L. Fox ) 
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Plant location. The Sweet Sugar Company manufactures sugar in 2*pound 
boxes at its Boston plant. The boxed sugar b sold tliroughout the country by 
company salesmen to local food stores. The company an arrangement In 
the Middle West with a food distributor, according to which the distributor 
stores and delivers the sugar to the company's customers, pursuant to shipping 
instructions. The distributor charges $.012 per box for thb service. Approxi- 
cnaiely, 20,000,000 pounds of sugar b being shipped to customers in the 
Middle West. 

The company b considering setting up a packing plant in the Middle West 
and delivering the sugar itself. If thb b done, sugar would be shipped In 
bulk from Boston to the new plant and boxed there. 

After a careful survey of available sites, the company b considering two 
plants that appear equally attractive, one in Clairs viUe and the other in 
Wheelton. Both plants have 20.000 square feel, which would be adequate for 
the company's requirements. Utilitws and locsJ taxes are about the same in 
either location. 

The following comparative data have been prepared by the cost accounting 


department: 


1. Space costs: 

ClairaviUe $1.00 per sq ft 

Wheelton $140 per aq ft 

Boston — value of space released. . . . IIS.OOO 

2. Standard number of boxes packed per 

hr 200 
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3. Labor raUs par hour: 

Ctairsville 

Wheelton 

BoStOD 

4. Friogc benefiuand payrdi tares 

5. Variable overhead; 

CiaiiBville 

Wheel Ion 

Boston 

6. Local drayage would coal approxi' 
mately 15,000 more at ClainvlUe than 
at Wheelton 

7. Delivery coata: 

Claireville 

W'heelton 


$ 2.00 

$2.50 

$2.50 

20 % 

$10 per hr 
$.10 per hr 

$.20 per hr 


$.15 per mile (500,000 miles per year) 
$.12 per mile (4SO.OOO nulas per year) 

to management which of 


JU^uired: Prepare an exhibit whJdi will indicate 
these alternative locations 9 the more desirable. 


20-i3 Shur<iou>ft decision. Quarries, Inc., is engaged in two operations, (1) the 
quarrying and crushing of stone and (1) the manufacture of concrete blocks. 
The following are the operating figures for the fiscal year just closed: 


Stone 

80.000 tons $ 300,000 30,000 tons 

Coatofaalea: 

Direct labor $140,000 

Cement, sand, etc 

Suppliea . . 40.000 

Indirect labor 40.000 

Power and fuel 20,000 

Depreciation— 20% per annum 30.000 

Total 1270.000 

Transfer — stone used in Uock-making 

plant—20,000 tons 0 $3 60,000 

coal $210,000 

Gross profit $ 90,000 

Selliof and administrative expense: 

Salesmen’eaalaries and commlssioiB $ 30.000 


Manager’s salary and commission. . 

Office salaries and supplies. Anting and 
sUtlonery. telephone and telegraph, and 
roiaceUaneous general expenses. 

Total: $45,000: divided on basis of 


15.000 

Total expenses $ 45.000 

Net iwofit or (losa) $ 45.000 


Biorilr 

$600,000 


1220,000 

90.000 

40.000 

25.000 

45.000 

60.000 
$480,000 

60,000 
$540,000 
$ 60.000 

$ 35,000 
11.000 


30,000 
I 76,000 
$(16,000) 


The block-making plant has never made a profit, and the annual losses have 
varfed between $10,000 and $30,000. Some of the directors feel that the 
activities of this department should be disamtinued and the plant dismantled, 
but others disagree. Bef«e making a final dedaon, they ask for your advice. 
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From the financial and accounting point of view, the effects of a decision to 
close down may be summarized as follows! 

t. About 50 percent of the crushed stone now being used in the block plant 
could be sold at $2^ per ton. subject lo a 15 percent commission to 
salesmen. The transfer fi^e of $3 used in the statement is an arbitrary 
one for the purpose of arriving at departmental results. 

2. The plant and equipment used in the block plant cost $300,000. and. in* 
eluding the year just closed, the reserve for depreciation is $180,000. It 1$ 
estimated that, if dismantled and sold, the plant might realize $60,000. 

3. It is expected that administrative expense, now $45,000 per annum, might 
be reduced to $25,000 per annum. 

4. The remuneration to the manager of the block plant is $5,000 per annum, 
plus 10 percent of the gross profit. His contract sttU has 3 yean to run. and 
he has indicated that he would bold the company to its terms but that in 
addition to his salary he would agree to a round figure of $5,000 per annum 
as representing a fair estimate of the portion of profits to which he would 
normally be entitled. 

5. Any fiuctuation in production of crushed stone would have a pro rata 
effect on the cost of direct labor, supplies, power, and fuel; other manu* 
facturing expenses would not be affected. 

Required: Prepare a schedule for the board of directors which will show the 
economic desirability of closing the block plant during the coming year. 
Interest on fixed assets used at the block plant Is to be computed at 10 per- 
cent. Tax considerations are to be ignored. 

(CCA adapted) 

20-14 A.B.C. Motor Company has a branch factory on Long Island in which 
certain of the automobile (wts are made. The factory was erected on leased 
land at a cost, including machinery, M $500,000. The funds for this were 


Raw materials purchaiea $ 30,000.00 

Raw materials transferred from stores 

Factory labor . direct 80,000 . 00 

Rent W 

Bond interest (5% on $100.000) 5.000 00 

Rea) estate taxes 5.000 00 

A rnortie e lion of bond discount 5 ,000 00 

Insurance, fire 4.000.00 

Repairs 5.000 00 

Miscellaneous expenses 17,000 00 

Depreciation 20,000 00 

Raw materials inventory, bejrinning of year 60,000 00 

In*process inventory, beginning of year 30.000.00 

Transfers from raw materials slwes 40,000 00 


Transfers to main factory (1,000,000 units of fin- 
ished goods) 

Main factory 

$310,000.00 


$ 40,000.00 


200 . 000.00 

70,000.00 

$310,000.00 
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obtained on a serial debenture bond issue. Subse^^uently. additions to the plant 
were made with funds provided by a stock issue. A trial balance of the branch 
factory ledger at the end of last year is shown on page 660- 

Thc operating results for the last year may be regarded as typical. 

The allowance for depredation at the end of the year for the branch plant 
and equipment amounted to $300,000. The annual depreciation of $20,000 U 
sufficient to wipe out the cost of the plant and the equipment in 10 years, the 
date of expiration of the lease. The book value of the plant and equipment is 
believed to be about equal to market value- The annual charge of $5,000 for 
amortization of bond discount is sufficient to wipe out the deferred charge 
(which had a balance of $50,000 at the end of the year) by the date the 
bonds are to be paid off. 

It has been proposed to the board of directors that the parts he purchased 
from a reliable parts manufacturer at a price, guaranteed by him for a long 
term, of 195 cents each. This manufacturer will also take over the lease and 
purchase of the plant at book value and the inventories at factory cost (in 
accordance Nvith accepted accounting standards). 

Prepare ait exhibit for the board of directors which will indicate to them 
whether, at the end of the lease, the company would be better off financially 
if it continued as at present 9r if it adopted the above-mentioned proposal. 
The board advises you that they can invest money at 5 percent per annum. The 
future value of $1 compounded annuaUy at 5 percent for 10 years is $1,629. 

(New York CPA adapated) 

20’15 decision. Included among the products of the Soap Company is 

a spray disinfectant The product is sold in a metal container which weighs 
.55 pound when filled. The disinfectant at present is being manufactured by 
a finn located in Indianapolis. Ind.. and shipped to the Soap Company’s 
four warehouses at a price of $2.70 per dozen, f .o.b. Indianapolis. 

Prior to the last 2 years, the Soap Company acted exclusively as a distribu- 
tor. However, 2 years ago it constructed a plant adjacent to its Trenton ware- 
house for the purpose of manufacturing several items that It had been pur- 
chasing for resale. The management of the Soap Company now is considering 
the desirability of manufacturing the spray disinfectant at its Trenton plant. 
It is wiJlirsg to do so if it can obtain a 20 percent pretax return on the re- 
quired investment. 

The company’s management believes that the space needed to produce the 
disinfectant is worth $20,000 a year. However, the comptroller has prepared 
an exhibit which shows that, if a proportionate share of the building costs were 
allocated to the proposed spray c^infectant department, the total would 
amount to only $14,000 a year. Filling machines and other equipment needed 
are estimated to cost $190,000 and to have iS-y ear lives. It also is estimated 
that the average annua] inventories will be increased by $40,000. Direct labor 
is estimated at $13.68 per thousand cans. Repairs and maintenance of ma- 
chinery and equipment are expected to amount to $15,800 per annum. Other 
variable overhead directly related to the proposed operation is estimated at 
$2.32 per thousand cans and allocated home-office expenses applicable to the 
spray disinfectant department at $2 per thousand cans. Materials costs per 
thousand units are estimated as follows: 



662 ACCOUNTING 


Perfum* I 8.21 

MiDCrtltjaritA i.OS 

Propelkot 66.22 

Cafts. 3$. 84 

Cap* ... IS 60 

Valvca 27.30 

Pad# $0 

Ca*» 4.81 

Miscellaneous .10 

116$. 82 


Shipments are expected to remain at about the same level as at present 
during the foreseeable future. During the past year, the manufacturer of the 
disinfectant has made the lowing shipments to company warehouses: 


Doztn eens 


Trenton warehouse 60.000 

Warehouse 2 80,000 

Warehouse 3 37,500 

WarehouM 4 20.000 


167,500 


Freight rates per hundredweight are as follows: 



Trtni^ 

* 

Wofeftouse 2 

Warehouie 3 

Wore^use 4 

From Indianapolji 

1 68 

3 50 

31 08 

12.60 

From Trenton 

-0- 

1 28 

1 45 

2.75 


Re^ufred: Should the company manufacture the spray disinfectant? 


20*16 ^ fumocwr. The Reliable Machine Products Corporation manulac* 

tures special purpose tods and dies. The company's income statement for the 
year ended Decemb e r 31» 1962. appears fat Exhibit 1. Inventories of work in 
process and finished goods were approximately the same at the beginning 
and end of the year. 

Although the company had a backlog of unfilled orders during most of 1962, 
its sates and profits had declined significantly m comparison with the prior 
year. 

A sharp rise in labor turnover took place fat 1962, and incbded among the 
variable factory-overhead costs was 3150.000, repremnttng the direct cost of 
factory labor turnover, i.e., separation, recruitment, selection, and training It 
was Iwlieved that the rise in labor turnover was a major factor in the poor 
results obtaiited. 

The fabrication of the company’s fnoducts requires a high degree of skiU. 
Consequently, all direct laborers are required to complete a 3-week traoung 
program. The salaries of trainees are charged to direct tabor. In aggregate, 
42,000 hours were devoted to training replacements for direct labors who 
bad quit or been discharged during the year. Approximately one>third of the 
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Exhibit I 


RELIABLE MACHINE PRODUCTS CORPORATION 
locome StatenMDt 

For the Yetr Eoded December 31. 1962 


Sales 

Leas: Variable costs 

Materiala 

Direct labor (430.000 ^ $2.$0) 

Variable factory overhead 

Variable aelUo^ sod adnuoliirative expeose. . . . 

Total varieUe coaU 

CoDtributJoo to fixed costs and profit 


Lees: Fixed overhead 

Factory 11,200,000 

SeUio 4 and adnuoistrative 1,700.000 

Profit before income tax 


$ 6 , 000,000 


$ 2 , 100,000 

1 . 200.000 

1,100,000 

400,000 

$4,600.000 

13,200,000 

2,900.000 
$ 300,000 


training time resulted in acceptable production. It was estimated that, in 
addition to training time. 50,000 hours of potential direct labor was lost 
because of delays in securing replacements for separatees. 

After examining the various causes for the turnover in labor, the personnel 
manager recommended a program for reducing the turnover. He estimated that 
his recommendations wodd reduce the turnover by 50 percent but would 
cost approximately $200,000. The president sUted that it hardly seemed 
profiUble to spend 1200,000 in order to save- $75,000. i.e., one-half of the 
direct cost of labor turnover. 


Required: Was the president correct? 

20^17 rnveniory the. In January, 1962, Peter Amet, manager of pur. 

chasing for Metal-Fab, Inc., received the foDowing memo from the president: 

“Our auditor has called my attention to the fact that the turnover of our 
Raw MaterULs Inventory, in relation to annual usage, has declined from 10 
turns in 1960 to 5 turns in 1961, He points out that this is a serious matter 
since it ties up capital that could be profitably used elsewhere and invites 
unnecessary losses through scrap and obsolescence. 1 want you to set up a 
procedure that wHl assure our obuining a Raw Materials Inventory turnover 
of at least 10 times this year." 

Approximately 80 percent of the value of the Raw Materials Inventory 
consists of three classes of items, I. IL and III. It may be assumed that the 
nature of the individual items within each class is essentially similar. During 
1961, the average inventory value of these three classes was $250,000 and 
the total annual usage $1,250,000. It is the company’s policy to maintain a 
protective margin for these three classes of items equal to 10 percent of their 
annual usage and to order additional materials as the need manifests itself. 
The remaining 20 percent of the Raw Materiab Inventory value may be 
ignored, since it cor^isted of a large number of small items for which it is 
possible to maintain a hi^ margin of protective stock. 
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The following data are relevant to classes I. II. and HI raw materials: 



Cfesr / 

Clan 1/ 

Clan /// 

Number ftf rl^m* in c\»*% 

20 

13 

SO 

$12,000 

Average anoual requirements per item. 

sio.ooo 

$30,000 

Inventory carrying costa (as percentage of 



the inventory value) 

Fixed: 




Insurance and taxes ... . 

1.0 

l.O 

l.O 

Space costa 

2.0 

2.0 

3 0 

Depreciation of material handling 



equipment. . . 

1 0 

1.0 

1 0 

VariaUe: 



Interest on investment 

6.0 

6.0 

6.0 

Scrap and obsolescence 

4.0 

6 0 

7.0 

Material handling 

2 0 

3.0 

3 0 

Total 

16 0 

10.0 

21.0 

Order-handling costa (par order) 




Fixed: 




Space costa 

1 10 

1.10 

$ 10 

Supervision 

50 

.50 

SO 

VariaUe: 




Purchasing 

3.$0 

2.00 

2 40 

Receiving and inspection 

ISO 

1.40 

1.60 

Materials planning 

50 

.30 

SO 

Accounta payable 

$0 

.30 

SO 

Total 

$6.60 

14.60 

$5.60 






li In general, do you agree with the views of the president and auditor? 

2. Using a mathematical formula, what turnover rate would have maximized 
profits in 1961? 

3. What limitations are there to the use of e fonnub method for establishing 
optimum inventory size? 




cables 













































































Table It Present Value of SI 



<we4M«V> 

M — «4e4e4e«ra 


Copyri«bt 19S$ by tb« Praident •ftd Tfthwm oT lUrv 




























































































































Tabl^ iMpitaUrecovtry Fnctor 



.ur; 

.lU* 


























































\yrA' 

A 



5 I ^ 


I 

i ^ 


























































Absorption costing, 1^17 
AdmlnislTative bodget, 482^84 
criteria used for, 483 
functions included in, 482 
illustraled, 48^^84 
Advertising budget, 481-482 
criteria used for, 481-482 
difficulty in establishing, 481 
illustrated, 482 
Allocated cost, 8, 120, 124 
Allocation of capital investment. 442* 
446 

Annual cost method for capital invest- 
ments, 560-564 
Attainable bigb standards, 276 
Average unit cost method urtder joint 
costing 256 
Avoidable cost, 20 


Base stodc, inventory costing method, 
70-50 

Bill of materials, 71 
BiUing standards, 586 
Book inventory, 34 
Borrowing rate. 549 
Break-even analyse, 340-357 
and break-even chart, 346-348 
and plant shut-down dedsims. 348- 
351 


Break-even analysis, and price changes. 

356-J57 

ai>d product mix, 357-358 
and product profitability. 350-356 
Break-even chart, 346-348 
Break-even patterns, 347«348 
Break-even point, 347 
Budget, 46M94 
a£njnistrarive, 462-484 
advertising, 481-482 
cost of ^ales and gros& profit, 472, 475 
labor. 473, 477 
materials. 473, 477 
production, 472-473, 476 
research, 484-486 
selling expense, 478-481 
variable factory overhead, 473, 478 
Budget program, 465-466 
(See dlso Profit planning) 

By-product costs. 261-264 
.iccounting for. 262-264 
characteristics of, 261 
iind foml-product costs, 252-253 

Capacity levels, 149-151, 289-290 
budgeted, 290 
maximum plant, 150, 289 
normal. 150, 289-290 
practical plant, 150, 269 
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C<ipHcity leveL, for setting overhead 
rotes. 14&-150. 289-290 
('aplt)d. vurmbfiily of, 345, 449-^51 
Csipitaf investment decisions, S43-575 
amlil', 571 
Iindget period. 571 
oLissiBcfltron of projects, 54^545 

of capilnl, 548-555 
criteria for evaluating. 555-575 
annual cost method, 56fWS64 
ducountvd cash Duw method. 584- 
586. 571-575 
jKiy^ff method, 555-558 
jiresent'valite metliod. 566-567 
vimple interest methods, 558-580 
Trrhotgh method, $68-570 
estimating revenue, 547 
income tax aspects. 547-548 
initintinn of profects, 57(^^571 
relevant costs, MSMM7 
Cloc'V c^. 38-36. 98 
Contrlmion margin. 371 
Contr^utlon ratio, 372 
Convirslon cost, 5 
Conv^ton<ost pricing. 5t$-518 
CorrelnioA analysis, 468-^89 
Cost aemmting, 1-2 
cycle. 30-46 

and Rnancial accounting, 1-2 
joh nrder, 36, 184-204 

nbjcctlves of, 2 

process. 37-38, 218-236 
system. 1-2, 184-185, 310^22 
Cost of capital, 548-555 
average or marginal basis for calculat- 
ing. 548-546 

borrowing and lending rates, 548 
calculating average. 553-554 
cut-off rate, 554-555 
equity-debt relationship. 555 
from retained earnings, $51-552 
from »ale. of bonds, 552 
of common 5tock. 549 
of preferred stock. 552 
Cost control, 16, iSd 
Cost estimates, 18^169 
Cost of goods manufactured, statement 
of. 32. 45 

Cost of goods sold. 32, 40-m. 45. 472 
Cost of labor turnover, 644-646 
calculation of profit foregone. 646-848 
illustrative case study. 846-^48 
labor turrtover ralee. 644—645 
methods for determining. 644 
recruitment costs. 645 


Cost of labor turnover, election costs 
645-646 

reparation 645 
training iosts. 646 
Cost methods (lee Absorption coMinc 
Direct costing) 

Cost- volume-profit relationships 13 J32. 
135. 341-358 

and hreak-even analysb (ree Break. 

even analysis) 
presentation of. 344-345 
underlying assumptions. 343-344 
Costs, actual. 18. 274 
allocated, 8 

behavior, 12-13, 14-16 
Inidgete^ IS. 275 
classification, 4 
control, 18, 

of factory irverhead, 168-172 
job order, lfi9-190 
of labor, 63-94 
of materials, 57-86 
report. 19. 98, 171. 190, 314. 317, 
319 

of conversion, 5 

decUior^ making. 19-21, 512-513 
545-54? 
difierentiaU, 20 
direct, 8. 116 
elements. 5 
estimated, 275 
expenses and losses. 3-4 
Axed, 11 
full. 1^17 
future. 20. 512 
of goods manufactured. 3 
imputed interest, 21. 546 
incremental, 20 
indirect. 6 

marginal. 14-16, 517 

nature of, 3 

normal, 275 

Opportunity. 21, 546 

out-of-pocket, 22. 346-350 

period. 6, 371 

produrt (see Product cost) 

semivariable, 11 

startdard (see Standard costs) 

sunk, 21 

unit, 10 

variable, 11. 119, 341-343 


DecentralizatioQ, 405 
Defective units, 235-236 
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Delivery itnjle decisiocis* 506^99 
IllusUative case study. 597-S99 
route piofitabdity stateowftt, 597-^99 
Deioand. 507-S08 
elasticity of, 507-508 
^bedule of. 507 
shifts in. 508 
DcpreciaUon, 548-547 
Direct cost, 8. 116 
Direct costing. 368^76 
and accounting theory. ^TI 
attitudes of professional societies 
toward. 380-381 

compromise approach to, 381-382 
defined. 16. 368 

.ind income measurement, 368-371, 
376-377 

merits of, 371-376 
versus absorption costing. 1^17, 
368 

in cost control and performance 
evaluation. 373'^7S 
in decision making. 37^378 
in profit planning, 371-373 
tax status, 381 
Direct labor. 5 
Direct materials. 57 
Direct profit. 401 

Discounted c«h flow method, 564 566. 
571-575 

Distribution channels, selection among 
alternative, 599-604 
factors affecting. 599-600 
Illustrative case study. 600-404 
types of ^dtanoels. 5^ 

Distribution cost analysis. 584-606 
Distribution cost coot^ 588-588 
by allowances as a percentage of sates. 
586 

basis of specific factors of variability. 
586-588 

by fuDctlonal distribution allowances. 
588 

Distribution cost system, 584 
Distribution costs, nature of. 585 
Distribution function. 584 
Dual plan, standard cost accounting. 322 
Du Pont method, return on capital. 438- 
439 

Economic indicators, 468-^69 
Economic lot size fbnnula. 640-642 
Emerson effidency plan, 101 


End^-month average inventory costing 
method, 79 
Estimated cost. 275 
Expense, 5 

Factory ledger, 41^3 
Factory overhead. 5 
accounting for. 162-164 
accumulation of, 12(^124 
allocation of, 124-132. 146 
application. 10, 148. 151^160 
budget variance, 164-166 
categories of. 5 

das^fication by object of expenditure, 
115 

control of. 17(^172 
control account. 121 
direct and indirect. 118-117 
distribution analysis, 39. 131-132 
effect of changes In volume on. 132- 
134 

fixed. 118 

rtormaliziog. 146-147 
plant and department, 117-118 
predelemined (tet Predetermined 
factory overhead) 
rate. 10 

semivariable. 118-119 
subsidiary ledger. 40 
under* or overapplied. 163-164 
disposition of. 166-167 
variable, 118 

volume variance, 166-167 
Factory-overhead applied account, 156, 
182-163 

Factory-overhead control account, 121 
Federal Insurance Contribution Act, lOl 
Financial accounting, 1 
Finished goods, 2 
First-in, first^t, inventory costing 
method, 73-75 
Fixed budget, 166 
Fixed cost, 11 
Fixed overhead. 118 
Flexible cost data in pricing. 522*424 
Forwarding ticket. 40 
Fringe bei^ts, 104-107 
Full cost, 1^17 
Full-cost pricing, 513-515 
advantages <4, 514 
limitatk»$ of. 514-515 
nature 513 

product cost statement under, 513 
rdevancy of, 514 
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Cftntt (ask tad bonus plan, 100 
0«Deral factoiy overhead. 110 
Orosa profit vartadon analysis, 490-4M 


Halsey prenium plan. 100 


Ideal standards. 270 
Idle time. 107 
Income. 1. 5-7 
Incremental cost, 20 
Indirect cost. 110 
Indirect matetials. 57 
Inspection ol accounts, method for de* 
termlnini variability of costs, 150 
Internal profit (neasuresient. 172-174. 

230-239. 399-400 
Internal transfer pnclng, 417-423 
methods, 419-422 
absorption cost. 419 
cost plus a mark-up. 420 
market price. 421 
negotiated price, 421-422 
variable cost. 419-420 
relation to performance evaluation ar>d 
decision making, 417-419 
summary, 422-423 
Inventories. 2-3 
finished goods. 2 
taw materials. 2 
work in process. 3 

Inventory, protective stock level, 639- 
640 

Inventory carrying costs. 66. 637-636 
Inventory costing methods, base stock. 
79-60 

doUar-vftIue Life. 76-79 
effect on income. 80-^ 
end-of-month average. 79 
first-in, first -out. 73-75 
Ust-in, first-ovt. 74-76 
management Implications of. 80 
moving average. 76-79 
standard cost, 79 
Inventory cycle, 639 
Inventory Investment (see Minimizmg 
inventory investment) 


job cost sIm, 36 
Job order cost system. 36 
accounting Illustrated for. 191-204 
characteristics of, 185-186 
cost control under, 18^190 


Job order ^ syrt«„, 

and, 188-189 ^ 

determining income for long-ienn 
projects under, 190-191 
job cost sheet under. 36. 186 
recoids under, 166-188 
Joint costs. 252-261 
and by-product costs, 252-253 
effect on income of, 257-259 
methods of accounting for. 254-259 
average unit cost. 256-257 
physical measurement of output, 
256 

reUlive sale* value of production 
254-256 

standard yield. 257 
nature of manufacturing, 253-254 
pricing, 526-527 

in relation to raanaffenent dedsionit 
259-281 


Labor budget. 473, 477 
Labor compensation plans. 106-101 
Labor cost. 92-93 
accounting for. 16IV107 
administration and control of. 93-99 
by cost accounting. 98-99 
motion and time study. 99 
payroll accounting, 97 
personnel and labor relations. 

94-95 

principles of. 93-94 
by timekeeping. 95-97 
report. 98 

Labor turnover (see Cost of labor turn* 
over) 

Last-in, first-out. dollat-value. 7^78 
illustrated. 76-78 
Inventory costing method. 74-75 
Learning curve, 524-528 
Least-squares method. 152-153 
Lending rate, 548 
Leverage, financial, 449 
operating. 135 
Lnss. 5 


Make or buy decision, 629-632 
cost consideraHoos in. 630-631 
illustrative case study of, 631-632 
noncost considerations in, 631 
^ime span for. 629-630 
Manufacturing cycle. 30, 38-41 
Manufacturing arkd trading firms. 2 
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Margioat conwbuHon, 371 
Marginal worributton ratio, 372 
Marginal cost, 15, 517 
Marguul-cwt priciDg. 517-521 
advantages 520 

changes in pocea, 515 
in comparison with h*U-e*»t prtcing, 
518 

illustration of, S 17-5 19 
nature of, 517 
Marginal costing, 14-16 
( $44 eln Direct costing) 

Marginal profit. 20, 402 
MaterUb budget, 473, 478 
Materials control, 57^7 
establishing optinuin inveotory siae 
for, 65-67 
objectives of, 57-56 
organizational responsibilitks for. 56 
pi^uclion department re^ooslbUity 
for, 62-65 

purchasing depanmenl responsibility 
for, 58-60 

receiving and inspection departmeM 
responsibility for, 60 
stores responsibility for. 60-61 
Materials requisition, 34, 187 
Materials uttlizaboD, 71 
Maximum plant capacity, ISO 
Minimizing inventory investment, 65-67, 
637-644 

determining optimum order size. 66, 
640-642 

difficulties encountered. 643-644 
factors affecting size of inventories, 637 
inventory turnover rates, 643-644 
protective stock level, 630-640 
relevant costs, 637-6^ 
timing recorder, 642-643 
usefulness of mathematical methods. 
643 

Motivation research, 469 
MoviDg*average inventory costing 
method, 78 

Net profit, 400 

Normal overhead rate (see PredC' 
termined factory overhead) 

Normal plant capacity, 150 
Normal standards, 276 

Object of expenditure, S 
OpOznizing the productioQ nix. 649-651 


Optimum number of sale>'men. de- 
teniui>ation of, 004-607 
Order size profitabiliry. 592-596 
illustrative case study of, 593-595 
National Industrial Conference Board 
study of. 592-593 
posribaities for improvement in. 
595-596 

procedure for analyzing, 593 
reasons for small orders, 593-593 
Ordering costs, 66, 637-638 
Out>of*pocket cost. 21, 346-350 
Overhead <s#e Factory overhead) 
Overhead allocallon. 124-132, 148 
arrangement of accounts for, 124 

base< for, 125 

complexities in. 126 
criteria for, 128 
methods for, 130 
»e<juence of, 124 
Overhead budget variance. 164 
Ovedsead distribution analysis, 39-40 
Overhead spending variance. 164 
Overhead ^ume variance, 166 
Overtime premium. 103 


Parallel process. 217 
Partial plan of standard accounting, 
320-331 

Pay>off method for capital investments, 
555-558 

Payroll accounting, 67, lOf^lOS 
Payroll taxes. 101-102 
Pension costs, 10^107 
Performance evaluation, 396-423 
accounting standards for, 399-404 
direct profit, 401—402 
internal profitability. 399-400 
marginal profit. 402 
i»ct profit, 400-^01 
return on capital employed, 403- 
404 

standard costs, 402 
variaUe budgets, 403 
and human behavior, 409-410 
and intracompany pricing, 417—423 
artd orgaruzalion structure, 405-409 
and profit plaruring. 404-405 
of salesmen, 410-417 
standards of, 396-399 
Period cost, 6. 371 
Perpetual inventories, 34 
and book ioveatories, 34 
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Perp«luaJ inv«otori«s, dUcfefwndes ilk. 
end adjustments of. 72^73 
and physical invealones. 72 
Personnel and labor relations. ^ 4-95 
Physical inventory. 72-73 
Physical roeasurement of output under 
(oint costing. 256 
PieceNvork. 100 

Plant expansion dectsion. 350-351 
Plant ledger. 41 

Plant location decision. 633-637 
cost factors affecting. 633 
illustrative case study. 636-637 
labor in. 634 
otiter ivlevant costs, 634 
transportation costs in. 633 
Plant overhead. 1 17 
Plant shul^wn decision. 346-350 
Practical plant capacity. ISO 
Predetermined factory overhead. 14^164 
Accounting for. 162-164 
Application of. 15^160 
bases for. 154-156 
calculaHon of. 147-146. 156-158 
departmental rates. 156 
determining variability of overhead 
for. 1SI-1S3 

establishing the budget level for. 14^ 
151 

rate structure for. 16<^I62 
reasons for. 145-146 
Prewnt*value method in capital Invest* 
ments. 566-467 
Price differentiab. 527 
Price theory In economicf. 506-512 
Pricing decisions. 507-529 
cost-pricing methods. 516-527 
conversion-cost pricing. SI5-S17 
flexible-cost data aikd pricing. 522- 
524 

full-cost pricing, 513-515 
learning curve. 524-526 
marginal-cost pricing. 517^21 
pricing in joint<ost industries, 52^ 
527 

return on Investment pricing. 521- 
522 

ccooomic price theory. 507-611 
challenge to economic price theory, 
510-511 

demand factors. 507^08 
response to criticisms of price 
theory by Fritz Machlup, 51 1 
supply factors. 506-410 
price differentiab, 527-529 


Pricing decisions, pricing and mathe- 
malics. 529 

type of co»ts required. 512-513 
Prime cost. 5 

Process cost accounting system. 37-38 
accounting under. 219-224 
calculation of equivalent uniU, 229 - 33(1 
characteristka 216-217 
complexities. 227-230 
cost report. 36. 226 
departmental cost sheets. 37 
Ufo coaling. 231-232 
patterns of materials cost Hltachment 
223-224. 230-231 
unit costi. under. 224 
waste or spoilage under. 234-236 
weighted-average costing under. 232- 
234 

Product cost. 6. 371 
limitations to use of. 236-238 
si|niBcan<« of. 236 
statement. 237. 513 
Prodkicl-llne evaluation. 586-592 
causes of changes in profltabiUtv 59CV 
591 

factors to be considered In. 586 
iUustnIive case study of. 569-592 
product-line prefitabillty. determina- 
tion of, 588-589 
(]uestionnaire for, 592 
Product-line profltabllity. 350-356 
Product mix. 357-356 
Production schedule. 472-473. 476 
Profit improvement plan and performance 
evaluation, 404 

Profit planning, and budget program. 
465-466 ^ 

budgeted cost of sales and gross profit, 
472 

and human relations. 465 
production schedule, 472-473 
sales budget. 467^72 
Purchase discount, 69-70 
Purch4kSe Order, 59 
Purchase requlsltioo, 58-59 
Purchasing department, 59-60 
Pure GMDpetition, 5<Tr 

Raw nateriab. 5, 57 
accounts, 32-36 
cost elemasits, 67 
cycle, 59 
Bow. 32-36 

methods of costing, Td'^O 
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Raw materiak, related coals, 67-89 
subsidiary l^ger» 35-36, 71 
utilization report, 8^-64 
Raw matedab selection, 651^55 
illuslralive case studies, 651-052, 654- 
655 

Receiving and inspection. 60 
Receiving report, 33. eWl 
Regression line. 460 

Relative sales value ol productioo method 
in foint costing. 25^256 
Research budget. 4 04 4 06 
conlrollability, 405-466 
difficulties io establishing, 405 
illustrated, 406 
Rasponsibility aecouotiog. 19 
Return on capilal, 436-455 
allocalicn of asset investment. 442-447 
assets to be included in iovestment 
base. 437-430 

financial-leverage factor, 449 
and inctemental return on investments. 
453-455 

multiple capital iiivestnent bases. 
444-446 

National Association of AccousMants* 
5tijdy on capita] bases used. 441* 
442 

and performance evaluation, 403. 436- 
45$ 

summary, 455 

valuation of capital assets. 438-441 
acquisition cost. 438-439 
book value of assets, 440 
less curreot liabilities. 440-441 
lew total liabilities. 441 
replaceioictl eost, 440 
variability of ca|eta], 449-451 
variable budgeting of capital and 
analysis of variances, 451^53 
Return on investment pricing 521^22 
Robinson-Fatman Act, 520 


Sales budget. 467-472 
activity level and data used. 467 
correlation analysis. |4flft469 
economic indicators|46^469 
illustration of, 469 -It 2' 
motivatiMi research/ 469 
salesmen’s estimates^ 469 
IrerHl analy'sis, 467--466 
Salesmen, pexformaiice evaluation of, 
410-417 • 

actual sales. 410-411 


Salesnteo. evaluatioo of. 

product mix sold. 413 
pi^ gained or lost in comparison 
with budget, 41&*4l7 
profitability. 413-415 
sales potential. 411-412 
sales trend analysis. 411 
seDing-expense standards, 412-413 
Scattergrapb. IS 1-152 
Scrap report. 64 

Selliiig expense budget, 478-481 
SeUing Of processing further. 055-656 
SemivarlaMc ovetbead. U. U0-119 
Sefjuentlal process. 217 
Seivice department overhead. 1 17 
allocated. 117 
billing rales. 15^160 
Set-up time. 10V106 
Shift bonus. 103 

Simple ioter»t rates of return. 550-560 
Sin^ plan of standard cost accounting. 
3)1-320 

Smoothing of income. 82 
SpeciBc-identifkation Inventory costing 
method, 73 
Spoilage. 281. 315 
(See obo Waste) 

Staitdard budget, 206 
Standard cost accounting, 319-324 
disporition of variances, 322^24 

dual plan, 322 
partial plan, 310. 320-322 
sin^ plan, 31(h>320 
Standard cost card. 279-200. 31 1. 474 
Standard costs, 274-276 
accounting for (see Standard cost 
accounting) 
and actual costs, 275 
advantages 277 
factory ov^mad. 207-291 
labor standards. 202-267 
liiDitatioos. 27^279 
materiab standards. 279-261 
asd performance evaluation. 402 
review and change of, 297 
setting standards. 279-291 
types of staodar^ 276-S77 
variances from (sea Variance) 
Standard factory-over^d rate, 287-291 
Standard yield method under joint cost- 
ing. 257 

Statistical control cdiait and variance 
analysis, 297-301 
Stores, filrtctioos of,)i7. fiO-^l 
(See ebo Raw materials) 
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Stores ledger eerd> 62 

Subsidiary ledger. 40 

Sunk eost. 21 

Supplies, 57, 116 

Supply, factors in pridng, 506-506 

Taylor differential piece rate plan, 100 
Terborgh method, 566-570 
Time ticket, 3d, 06. 187 
Timekeeping. 05-97 
Transportation and storage costs, 67-70 
accounting for, 67^8 
illustrative entries. 70 
normalizing, 66-69 
Trend analysis, 467-466 


Variance, disporittoQ erf, 322-324 
industry market, 491 
labor efBcaerr^, 293 
labor rale, 298 
■naterials price, 291 
materials usage, 292 
ovesWd budget. 164-166 
ove^ead vohm, 166 
product mix, 491 
teportisg of, 325 
share of market, 49 
three-variance overhead analvsJs 295. 
296 ' * 

overhead analysis, 294 
types of labor, 264-267 
use of statistical control chart for 
analysis, 297-301 


Unemployment compeosaliOD, 101 
Unit cost, 10, 224-234. 236-236 


Vacation pay, 104 
Variable cost, 11, 119, 341-343 
Variable costing (see Direct costing) 
Variable overhead, 118 
Variable overhead budget. 16fr-170, 403 
Variable warehouse budget, 567-568 
Variance, causes of, 326-326 
contraUability of. 324-325, 407-406 
\ 



Warehouse cost cootrol. 567 
Waste, 234-236 

Weigbled-avcrage iaveatorv costlne 
method, 79 
Withholding tax, 101 
Work in process, account, 45 
charges to, 30 
defined, 3 

inventory b ^ocaas, cost acoountinz. 
216-219 

Worlonen’i compensation insurance, 101 
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